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2ABS1RAC
Feuerstein's intervention programme, Instrumental Enrichment
(IE), occupies a unique place in the literature of intervention
stxIies in that it is applied to adolescents and has a rich i.rder1ying
model. Yet previous evaluations have only assessed pupil achievement
and one of the seven parameters named in Feuerstein's model (mental
abilities). This stiy set out to assess two more of the parameters:
those of cognitive Operations and of Phase (deficient cognitive
functions). To assess the latter Feuerstein's clinical interview
methodology, the Learning Potential Assessment Device (LPAD), was
developed further to make it yield quantitative estimates.
Ten retarded adolescents, from a class of twenty, received IE for
eighteen months. Thair pre- to post-test changes in performance were
compared with the remaining pupils on Piaget Ian, psychometric, school
achievement and LPAD measures.
The experimental group had improved substantially on tests of
"fluid" intelligence: on a Piagetian battery there was a mean
difference of 1.22 standard deviations (sd) between the improvements
of the two groups; and 1.07 ad on Raven's matrices. In addition, the
experimental group demonstrated more sophisticated use of the
cognitive functions (an effect size of 0.72 sd), and were also more
consistent on these behaviours. While in one sense these results can
be interpreted as indicating an increase in the 'modifiability' of the
IE pupils (as Feuerstein predicts), a direct test of 'modifiability',
the LPAD, sxwed no consistent differences between groups. Tlre were
also no significant differences on measures of mental abilities
(Thurstone's PM) or on tests of scheol achievement.
It appears that IE can be validated in terms of its own cognitive
model but that further clarification of the model may be necessary
3before the principles can be extracted and applied as a general
intervention strategy. LPAI) has proved to be a better detector than
predictor of tha effects of IE intervention.
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9CHAPTER CE
THE LITERATURE REVIEW
IN11WIW '10 iRE LTAUE
The term mental retardation has come to imply an irreversible
state in which the capacity of the individual for cognitive growth is
regarded as minimal. It is the contention here that, except in the
most severe cases of organic impairment, the human organism is open to
change even at relatively late stages of development. Reuven
Feuerstein's work, both on the assessment and training of retarded
adolescents, underscores the belief in the power of intervention to
effect meaningful changes in the level of cognitive functioning for
these individuals.
Feuerstein offers a unique "learning to learn" approach to the
remediation of the cognitive deficits which he maintains are
responsible for poor intellectual performance. His intervention
programme, Instrumental Enrichment (IE), is based on the same
cognitive model as his dynamic approach to the assessment of retarded
individuals: the Learning Potential Assessment Device (LPAD). The
following review attempts to set Feuersteins work within the context
of other psychulogical literature.
For convenience the issuas raised by the assessment and training
of low-functioning individuals will be introduced separately. The
literature is divided into four parts. Part 1 concerns matters which
are pertinent to intervention studies in general, whilst Part 2 deals
specifically with Feuerstein's own programme (IE) and his rationale
for cognitive modifiability. Part 3 describes the current state of
disaffection with conventional psychometric tests and learning ability
tasks are suggested as an alternative. Feuerstein's LPAD technique,
discussed in Part 4, is Ised on this approach.
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PART 1: INERVENfI11 ISSUES
NIURE/NUPa1JRE: A BMXLOTh FOR IERVENfl0N S'IlJDIES
Theories of intelligence vary profoundly in their emphasis on
different determinants of performance, ranging from a heavy
hereditarian perspective to an exigent environmental one. Of
particular moment is the degree to which modifications in the course
of growth are deemed to be possible. The implications of subscribing
to either of these main-effects models of development can be extremely
political, particularly where intervention studies are concerned;
they dictate both the nature and the intensity of the commitment to
change. If one accepts a high heritability estimate (assuming
intelligence to be largely Innate) then there may be a temptation to
view all low-IQ children as low achievers rather than as under
achievers: a philosophy which is reflected in educational provision.
A vast and rapidly expanding literature has been dedicated to
estimating the contributions of genetic ex1owment and environmental
background on performance. Yet despite increasingly sophisticated
techniques we are still a long way shert of understanding the complex
transactional effects between man, his personality and the
environment. For many families, environmental ciro.jmstances tend to
remain relatively constant and this might add to the resemblances
which are generally accounted for by genes (Vernon 1977). We are
warned by Plomin (1983) against presuming that longitudinally stable
characteristics are always genetic and that genetically influenced
characteristics are always stable across time.
Even if one accepts a large heritability estimate this does not
mean that IQ's are fixed for all individuals for all time. A.R.Jensen,
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whose views on inheritance have been well publicised, has recently
commented that even with a heritability estimate as large as .7 or .8,
the range of environmental influence may still be as much as 45 IQ
points (Jensen 1981)1
There is no need to share in the pessimistic predictions of
earlier 'constancy' models that human development is fixed; for
reasons of the genetic inheritance of intelligence (Spearman 1904),
or as a consequence of tie formative role of the early environment on
the affective development of the individual (Frend 1938 trans. 1949,
Watson 1928). Genetic and environmental influences may unfold in a
non-linear fashion and Clarke and Clarke (1984) have argued that both
developmental continuities and discontinuities are important factors
affecting the growth of human diaracteristics. Previously Alan Clarke
has suggested that this implies to some extent a potential open-
endedness in human development (Clarke 1978).
The human organism has been furnished with both a degree of
constancy and the potential to diange with fluctuating circumstances,
good or bad. Whilst it migbt be the case that this 'plasticity' wanes
with time, the average individual response to major environmental
shift can be considerable (Clarke & Clarke 1976). Studies of
children rescued from conditions of adversity are a testament to this.
Ann Clarke postulates the existence of a biological trajectory: a
broad course of development from which individuals will deviate in
conditions of extreme adversity, but to which they will return once
the stresses are removed or diminished. (Likewise, a social
trajectory may operate). Thus the possibility for recovery exists
for those whose level of functioning has been markedly depressed by
social conditions (Clarke 1984).
Intervention effort need not, as was previously thought, be
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initiated at a very early age for it to be effective (to be discussed
in more detail). The development of intelligence is known to continue
into early adolescence; moreover, recent studies, conducted from a
life-span developmental perspective, have challenged the inevitability
of the decline in later years (Bakes & Schaie 1976). Both Piagetian
and metacognitive theorists posit a qualitative shift in the nature of
intelligence when the individual reaches adolescence (Inhelder &
Piaget 1958, Wiens 1983). As a child's awareness of his own and
other people's thinking processes emerges his cognition can now be
modified with his consent and cooperation. 'l'rnis, far fron being an
end to sensitivity, adolescence may offer a second chance for
cognitive redevelopment (Hobbs & Robinson 1982). Feuerstein's
Instrumental Enrichment programme, to be discussed in Part 2 of this
review, offers this second chance to retarded adolescents.
The nature/nurture debate has often generated more heat than
light. Perhaps we have been asking the wrong questions: instead of
focusing on the proportion of phenotypic expression attributable to
genetic causes, it may be of more practical use to know how far they
can be modified by environmental experience. Admitting the importance
of genetic potentialities for any kind of intellectual growth s1ild
not prevent fruitful investigations of how to stimulate certain kinds
of achievement. The social prognosis for the majority of mildly
retarded people is good; a high proportion are satisfactorily
absorbed into society once they reach adulthood (Clarke 1977). It
is encouraging that this disposition to move towards the mean occurs
naturally, however, it is not In itself a reason for not attempting to
accelerate and improve the 'absorption' process.
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CRITICAL PERIODS KR DEVELOPIIENT
The increasing recognition of the importance of environmental
factors for healthy cognitive development led to the birth of the
popular intervention irvement in the 1960's. Unfortunately, with it
came the view that intervention would only be effectiw in the early
years. Up until the last ten years the 'critical periods' notion
appeared invulnerable to criticism. The weight of more recent
evidence concerning the developmental potential for change, even
amongst older children and adults, has forced us to rethink this
tenaciously held view (Thomas 1981).
The critical or sensitive periods notion was borrowed directly
from comparative and ethological studies, although it may not have
been appropriate to do so. The literature, which has been summarised
by Hunt (1979), concerns vast amounts of experimental work with
animals on the role of early learning and imprinting. There is a
great difference, however, between the early impressionable learning
of ducklings, who for survival reasons follow alixst ewrythirig that
moves within a narrowly specified time limit, and the gradual
intricate development of human learning. Human and animal
intelligence is not the same. According to Cattell (1971) lower-order
animals way act r*irposively, their behaviour results from the genetic
trial-and-error learning of phylogenetic evolution, but man acts
purposefully, that is with insight. The lack of a complete
hereditary prescription permits a high degree of flexibility in the
way man respoixis to thangipg ciraimstance.
Furthermore, animal studies have failed to show the timing of
adverse experience to be all important. Th conseqnces of isolation
may be pervasive whenever it occurs, yet, in the few studies which
have attempted to overcome the effects of early trauma in animals (for
111
example, Novak & Harlow 1975) the consensus is a reversion towards
normality.
It was John Bowiby who applied this 'critical periods' notion to
human development (Bowlby 1951). Despite later attempts to reduce
his claims (Bowlby et al 1956), his earlier work on mother-infant
separation remained influential in promoting the idea that
intervention had to be early to be effective. Bowlby's work, like
that of Freud, was retrospective in nature and for this reason it is
impossible to tell whether attempts at restitution would have been
effective, had they been tried. Freud had earlier advanced the notion
that neurosis could cxly be acquired before the age of six (Freud 1938
trans. 1949). Thus over-dramatising the enduring effects of early
trauma on the adult character structure.
The 1943 Goldfarb study was qtted extensively by Bowiby (1951)
as support for the maternal deprivation theory. Goldfarb followed up
fifteen pairs of children who had either been fostered at a few months
old or by age three. His findings of personality disturbance in the
later adopted group fitted in with those of Bowiby's. Goldfarb (1943)
attributed the 23 point IQ difference on WISC between the two groups,
when followed up between the ages of 10 to 14, to the 'critical' time
of their placement. This study cann be challenged on the grounds
that it was retrospective, however, it is significant that one group
was offered for immediate placement and the other was not. One needs
to know what selective factors were operating in the 'placement
policy'. Furthermore, no attempts at restitution were made for the
late adoptees.
The Dennis study (1976) similarly errs: Dennis concluded that
the discrepancy between the performances of children who were late
adopted and institutionalised with those who were placed early was due
15
to the latter groups' ability to overcome pre-adoption retardation,
before they reached the 'critical' age of two. Once again it is
likely that selective factors influenced the age at which children
were considered suitable for placement. At least one part of the
stx1y is unequivocal: previously foundlings from this institution in
the Lebanon had, if they were girls, gone to an equally poor
establishment but if they were boys been moved to a better one when
aged six. The prognosis for the girls was worse than for the boys
but both groups evidenced a lower intelligence, a higher incidence of
social maladjustment and personality disorders than their adopted
counterparts. TL outcome in all cases closely followed the direction
arKi extent of the environmental shift.
Claims of the alleged importance of the early years may have been
inflated by Bloom's erroneous use of "percent of development" (Clarke
& Clarke 1984). Bloom's (1964) analysis of longitedinal correlation
studies for physical characteristics, IQ attainment aud personality
led him to conclude that fifty percent of a child's intelligence is
already developed by the age of four. This implied that half the
battle for the improvement of cognitive abilities had been lost if a
child was not started on a programme of stimulation before this age.
This complemented Hunt's (1961) earlier suggestion that a greater
modifiability of development existed than was previously accepted,
particularly in the early years. Clarke and Clafte (1984) point out,
however, that human development does not necessarily occur in an
orderly, continuous fashion and it cannot be measured on a linear
scale of progress which yields percentages. Moreover, Bloom's study
only concerned 'normal' children reared in their own bomes and did not
include studies of charged environments.
The effects of early trauma may be harmful and special
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ameliorative meas.aes may be necessary to overcome them, but a good
prognosis for recovery need not be confined to those of tender age.
The arguments have been well rehearsed in A.M. and A.D.B. Clarke's
book 'Early Experience: Myth and Evidence' (1976). They sngi, st that
early learning is important for its foundational characteristics,
which serve as links in the developmental chain, but without
reinforcement the effects will fade with time.
"If the view is to be accepted that early experiences
exercise a disproportinate influence upon later
development, the conclusion is inescapable that
learning at this stage is particularly efficient and
persistent. There is no evidence that this is the
case, aix a considerable amount of data which negates
it.', (Clarke & Clarke 1976, p.l9)
REDVERY FRcxvI E1ENALLY IIWCED RDARDkTION
Studies where major environmental shifts have occurred (for
example, when children are rescued from conditions of extreme
adversity) have important practical and theoretical implications:
they allow estimates of the 'limits' of change; they have a bearing
on the theoretical prospects of upgrading the level of functioning of
various deprived groups and they determine whether or not particular
periods of development are 'formative' . If a child aged five plus is
provided with a stimulating environment, after an upbringing of gross
deprivation, yet makes rx recovery, then this would be support for the
formative-years hypothesis. More than fifty studies exist which
report degrees of recovery in response to changing cirumstances and in
the rare cases of negative findings, plausible reasons can be advanced
to account for them (Clarke & Clarke 1984).
In the early 1930's and 40's important work began to emerge from
the Iowa school which powerfully suggested that the quality of the
earliest environment was reflected by later achievement and
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adjustment. One of these well-known stuies concerned the fate of 25
children, who were all initially from the same poor orphanage, that
were either adopted, aged approximately three and a half, or who
remained in the mental retardation institution to whidi they had all
been moved. After two years the latter group began to show
progressive mental retardation: with an average loss of 26.2 IQ
points as compared with an average gain of 28.5 points evidenced by
the adoptees (reported by Skeels 1966).
Twenty years later both samples were traced for a follow-up
study. With only one exception the divergent pathways of the two
gro.ips had been maintained. It was discovered that one boy was deaf
so after eight years at the institution he was moved to a school for
the deaf where his sthseqtnt progress was good. Those who had been
adopted enjoyed edi.r.ational ar occupational achievements in line with
the natural-borns of their placement families; whilst those who
remained in the institution were heavily dependent on State care
(Skeels 1966).
The impact of Skeels follow-up study was considerable. His
findings seriously challenged the prevailing 1940's doctrine which
suggested that IQ was fixed and related to that of 'biological'
parents. Coupled with two other publications - Bloom's (1964)
'Stability and Change in Human Characteristics' and Hunt's (1961)
'Intelligence and Experience' - it made it almost inevitable that
early intervention would come to be viewed as a weapon for combating
social injustices.
What researchers in the 1960's failed to appreciate, including
Skeels, was that although Skeels ur1oubtedly demonstrated the role of
the environment in cognitive development, he did not show that the
recovery was specific to an early age. Skeels' findings have been
18
challenged by Longs tre Lh (1981) on the grounds of poor methodology,
however, the methodology actually worked against him. In the initial
matching of the adoption and institution samples the latter group
started from a more favourable position in terms of IQ points. The
study remains a classic in the annals of psychology.
TL-e prognosis for the stxcess of late-placements and adoption are
not as poor as the studies by Goldfarb (1943) and Dennis (1976) had
implied. Hilda Lewis (1954) and Alfred Kadushin (1970) have, for
example, both conducted large-scale studies and found that the
majority of children, who were placed after leading lives of emotitxial
and physical neglect, could make satisfactory adjustments to their ww -
lives.	 In the case of the 'Mersham study' (Lewis 1954) 438 out
of the 500 children were older than five, whilst all of Kadushin's
sample of 91 were between the ages of five and ten at the time of
placement. These children were certainly not the 'affectionless
psychopaths' that Bowlby would expect as a result of a delay in 'good
mothering', beyond the critical age of two and a half (Bowiby 1951).
Further evidence of the resilience of at least some children in
overcoming exceptionally severe early deprivation can be tragically
but dramatically illustrated by individual case studies. A
Czechoslovakian psycho1ogist,Jrimila Koluchova, has fully documented
the case of nionozygotic twins who had undergone appalling cruelty,
isolation and criminal neglect at the hands of their psychopathic
stepmother. When they were discovered, at the age of seven,
assessment Bhowed their physical growth to be retarded; they
displayed symptoms of emotional maladjustment and their IQ's were in
the forties. Hereafter they were given an intensive rehabilitation
programme and were later adopted by two sisters. In this positive
atmosphere the children flourished. At age nine their IQ's were 82
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and 73 on the W1SC, and by fourteen they were 100 and 101
respectively. The social ar emotional adjustments made by the twins
had far outstripped expectations for them based on their condition at
age seven, and they are still developing (Koluchova 1972, 1976).
It seems that early negative experience does not, by itself,
necessarily affect later cognition. Total ecological change has
proved dramatically successful in alleviating the symptoms of psychic
damage inflicted on children whatever their age, altIugi it may take
sustained effort to do so. Early intervention must be considered
desirable on the grounds that prevention is better than cire, however,
late intervention can also considerably ameliorate, or even overcome,
mild mental retardation.
cPE1sA1tY EDUCATION PROGAFT1ES
Examples of recovery from environmentally induced retardation
have been cited to indicate the possibilities for change after
intervention. Studies such as that by Skeels (1966) are, however,
lifr long and complete. fl qtstion is: Can a relatively short-term
educational programme prolxte lasting change? According to Jensen
(1969) it cannot; "compensatory education has been tried and it
apparently has failed." (p.1). He was, of course, referring to one
of the most massive and controversial social experiements of our time:
Project Head Start. The impact of Head Start on cognitive
redevelopment programmes was twofold: firstly it focused research
attention almost exclusively on the under-fives; and secondly, when
the final blow came, it created widespread scepticism about the
efficacy of educational intervention programns, even if not confined
to the under-fives.
Head Start was launched on the assumption that if the
20
disadvantaged child was to be innoculated against the ravages of
deprivation, he must be 'caught' at an unusually rapid period of
development ani before the 'critical period'. Children at risk for
failure cxild thus develop learning readiness skills, prior to their
initiation into the formal, public scicol, aud the doors to edtational
and occupational opportunity would be open for all. It reflected a
nationwide concern for the problems associated with poverty. The
details of this programme have been ably documented in Zigler and
Valentine's book: 'Project Head Start: A Legacy of the War on Poverty'
(1979).
tspite the warnings of some experts Head Start was launched as a
full scale social programme. T speed of its inception resulted In a
number of poorly designed and poorly evaluated studies.
Disillusionment with the Head Start experience was quick to set in.
Unfavourable reports appeared as early as 1967 when Wolf and Stein
concluded that the initial advanta of Bead Start children, in terms
of classroom adjustment, disappeared after the first few months of
kiudergarten.
The Westinghouse learning Corporation were called upon in 1969 to
evaluate the effects of Head Start. Their findings, as quoted by
Little ar1 Smith (1971), are identical to those of Bronfenbrenner, who
later analysed the results of twelve of the better home and school
based early educational programmes (Bronfenbrenner 1976). Both
reports suggest that dramatic changes in edtxational performance are
not likely to accrue from broad-based, short-term, pre-school
programmes. ihe initial gains of Head Start's participants, in terms
of IQ, showed a progressive decline with time. These 'fading' effects
have been reported too often to be ignored.
This should not have been a complete surprise to Congress.
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Caruso, Taylor and Detterman (1982) have tabulated the results of
early intervention programmes conducted both before and after 1965 and
the pattern is the same: 43 of those before 1965 (13/30), and 497w
after (24/49) failed to show any difference between 'treated' and
'non-treated' subjects. The authors conclude that Head Start is a
6.5 billion dollar reminder of the need to guide social policy thrcxigh
social science.
Not everyone agrees with the view that Head Start failed. A
Qxisortiuin of 12 independent research teams, headed by Irving Lazar,
have pooled the results of their early-intervention programmes and
claim that there are lasting effects (Lazar et al, 1977, Darlington et
al 1980). Consistently fewer participants require special education
placements or need to repeat grades in school. Lazar and Darlington's
reports have now been plished in monograph form (1982). The
findings of the Consortium have been used by Zigler and Berman (1983)
in their claim that Head Start is a 'proven' success. Indeed, under
the Reagan administratiin, Congress has awarded the project its first
major increase since 1965.
The goals of promoting self-esteem and social skills of which
'Head Start' now boasts, a1tIigh admirable, are not however the ones
for which the project was launched. The majority of writers remain
more sceptical about the potential of such programmes to secure
lasting changes in cognitive performance. Even those in favour of
Head Start, including Zigler and Berman (1983), admit that it was
foolhardy to isolate the early years as a 'magical' time for
guaranteeing intervention sces s.
Only the surface has been scratched off the mountain of
literature that the compensatory education debate continues to
generate. An excellent and t to the minute review is provided by Ann
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Clarke (1984). It seems that where rigorous evaluation has been
conducted the 'effects' are not maintained, however, they are much
more dramatic where the intervention has come close to total
ecological change.
Two intervention programmes for serionsly disadvantaged infants,
which commenced almost from the moment of birth, have re'vealed more
lasting gains in terms of intelligence. Ramey's Abecedarian project
produced a 12 point IQ differn&id. between experimental anl control
subjects when aged four and an 8 point difference when aged five
(Ramey & Campbell 1980). The Abecedarian findings have been
interpreted by Ramey and Haskins (1981) as support for the early
intervention movement. '11 results of the Milwaukee Project, where
the mothers also received 'treatment', are even more impressive: the
experimental subjects maintained an IQ differential of between 20 aixl
30 points over the control subjects until the age of school entry
(Garber & Heber 1982). Four years after the project ceased the
difference was still 18 IQ points (an effect size of approximately 1.5
standard deviations), however, both groups had by this time slipped
behind national norms on measures of school achievement; a decline
which Carber and Heber expect to continue.
Educational intervention has proved unable, in the past, to
secure lasting gains for disadvantaged groups. The evidence is
lxwever only based on early (pre-school) programmes. As a result of
the former erroneous belief in the prepotency of the effects of early
experience, there has been little direct evidence of the modifiability
of cognitive competence in adolescents arKi young adults. It may not
be appropriate to assume that because early progrmrnes do not seem to
work then nothing will work. Working with young children may be
fundamentally different to working with older children: where vung
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children are concerned the programmes are generally preventative,
whilst for older children they tend to be remedial.
TI well-known Coleman report (1966) documented the relationship
between the school environment and achievement. Coleman found that
the quality of the school attended influenced low-socioeconomic-status
children to a far greater extent than their middle-class counterparts,
and that their attitudes towards school and self accounted for much of
the difference. In a nre recent review however Rutter (1983) argues
that the quality of the school environment could exert an independent
influence on pupil performance of as much as one standard deviation.
Thus the school may play a more important role in development than
Coleman supposed; the implication is that we need not be as
pessimistic about tie possibilities of formal schooling to overcome
academic deficits engendered by impoverished family backgrounds.
lkirthermore, there is no reason why compensatory programmes should not
also address the debilitating factors of low motivation, as
Feuerstein's Instrumental irichment attempts to do.
Educational intervention has so far been dealt with as a unitary
phenomenon but it is not. 'Ihe various conceptualisations of impaired
performance lead to quite different courses of action which may even
be contradictory. Feuerstein's own intervention model will be
introduced in Part 2 of this review, in contrast to the alternative
forms of remedial intervention which shall now be outlined.
APPROACHES TO EDUCArIONAL
As Feuerstein's IE programme is remedial in nature, training
stuiies with average and above averagp children have not been included
in this review. There are basicIy four theoretical viewpoints of the
origins of learning difficulties: 'neurological/deficit',
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'development lag', 'academic' and 'deficiency'. Feuerstein's
approach is most closely allied with the latter. The intervention
methods based on these models can be crudely placed along a person-
environment continuum: at the biological extreme learning
difficulties are perceived as residing within the child, whilst the
bthaviourists (academic model) understari the disability in terms of
identifiable learning problems resulting from ineffective educational
experience.
Without presenting a detailed historical overview of the four
major traditions, each will be discussed. Since the developmental-lag
model has least to offer in terms of remedial action it will be dealt
with first.
DEVEWPMFN.EAL - LAG MDDEL
Theorists postulate that the development of 'handicapped'
children proceeds in the same seqince as for the non-handicapped but
at a much slower rate. Some similarities exist between this model and
the deficit one in that learning difficulties are seen as arising
mainly within the child. Immaturity in some or all of the components
of the central nervous system, delays in sensory integration,
differential rates in brain maturation and lateralization and delayed
development of selective attention mechanisms have all be,n advanced as
reasons for poor school performance (see Hagen et al. 1982). The
concept of immaturity has been taken to suggest both that the
'disabled' yoi.ulgster may become fixated at a low stage of development
(Inhelder & Piaget 1958), and that the child may eventudly develop the
area of relative weakness and achieve an adequate level of competence.
11 approach to intervention is extremely passive. Some developmental
theorists believe learning difficulties often arise when children are
required to achieve things before they are ready to do so. If
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children develop at different rates it may therefore be easier to wait
until the readiness skills occur spontaneously (See Hagen et 81. 1982).
This wait-and-see philosophy does not result in positive educational
training progrRlnmes.
There has been little work done on the neurological delay
hypothesis and where it has been done the results are inconclusive.
Research efforts have been focused on attempts to identify
neurological predictive antecedents of learning disabilities or in
establishing the incidence of niro1ogical abnormalities in learning
disabled children of different ages. They have not been concerned
with accelerating development in order to overcome the delay. The
predominant influence of the deficit model (below) in the 1960's meant
this approach made little impact in the field of learning
disabilities.
NEBROIJJGICALIDEFICIT MDDEL
Much of the research in learning disabilities has attempted to
link different types of learning problems to aberrations, dysfuect inns
or damage to the central nervous system, genetic constitutional
factors or abnormalities and integrative deficits in the sensory
ixdalities. In other words, learning difficulties are seen as overt
manifestations of an underlying pathology. In spite of their
differences, these theories endorse remedial procedures aimed at
overcoming the underlying process deficits as a prerequisite to the
enhancement of academic performance (the symptom). Workers in this
field, notably Cruickshank (1967), first coined the 'minimal brain
tiinuge' label for diildren with learning difficulties.
fle electroencephalogram (EB3) is widely used to diagnose minimal
brain dysfunction, however, Freeman (1967) has reviewed the EEG
literature and found that the technique has very low reliability;
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there were no cases where neurolog1cal signs could be correlated with
a specific learning disorder. Furthermore, some children with
unmistakable cerebral abnormalities function well within the average
ran of academic achievement and intelligence (Lewin 1980). Freeman
(1967) reports both that estimates of abnormal EEG recordings in
'normal' populations range between 10 and 207, and that the spectrum
of behaviour for children with abnormal EEG patterns ranges from
complete normality to total incapacitation. 1't evidence for measured
brain riiimage amongst children with learning difficulties is, to say
the least, inconsistent.
Cruickehank (1967, 1983) views all learning difficulties as
'perceptual' deficits that arise from structural dRmge to the brain
which may be too minor to be detected by present methods. Dmge is
presumed to cause impaired ability to focus on relevant stimuli whilst
filtering out irrelevant ones.
Remedial programmes developed from 'medical' based theories have
been translated into commercially marketed programmes. The most
available are those which teach-to-the-deficit, which is typically
conceived as perceptual or inotoric in nature. Amongst others, these
include the Frostig programme for the development of visual
perception (Frostig & Home 1964), and the development of perceptual-
motor skills thvocated by Kephw±(1960). The training recommendations
of the latter would incinde balance beam walking and so on, in order
to develop a system of spatial awareness which is thought to be a pre-
condition for symbolic thought to occur.
The psycholinguistic deficit model, as typified by the Illinois
Test of Psycholinguistic Ability (ITPA), does not make the same
assumptions about neurological correlates of behaviour. It does,
however, share the premise with other 'deficit' approaches that the
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development of the skill, in this case psycholinguistic, precedes
adequate cognitive development. ITPA was developed by Kirk and
McCarthy (1961) as a means of matching remedial effort directly to the
individual's specific psycholinguistic problems, as identified on the
test.
Such programmes have been examined critically, and rejected, by
the behaviourists. Treiber and Lahey (1983) claim that where minimal
criteria for experimental design have been met it seems that
perceptual and/or perceptual-motor training does not result in
academic improvements when performances are compared with those of
titreated controls. In a review of 38 studies which used ITPA as the
primary sirce of data for remedial planning, ITPA failed to improve
academic achievement (Hainmill & Larsen 1974). Furthermore, it has not
been conclusively shown that ITPA remediates psycholinguistic skills,
(Newcomer et al. 1975).
Since Feuerstei&s Instrumental Enrichment (1980) also offers a
form of teaching-to-the-deficit it might be thought, by some, as
similar to these earlier ability training models. The position taken
in this thesis is that Feuarstein's programme more closely represents
the views of metacognitive theorists. A discussion of the differences
will be left xitil after the metacognitive (deficiency) approach and
Feuerstein's model of intervention have been introduced.
AADEJiIC MJDE1
The behavic*jrists introduced the academic model as a reaction to
the failure of Imedicalt based programmes to improve academic
performance. They do not claim that process deficits do not exist but
that a knowledge of etiological factors is of little importance in the
actual process of intervention. Instead, the learning disabled child
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is thought to exhibit deficient academic behaviours which can be
altered through techniques commonly used with other behaviour
disorders (Lahey 1976, 1979).
Two major strategies have been used in the behavioural approach
to the treatment of learning disabilities. The early studies dealt
with behaviours believed to be incompatible with efficient learning
such as impulsivity, attention deficits, and excessive motor activity.
These accounts of poor learning have been looked at respectively by
Wil11RmR and Lahey (1977), MarFolin and Steinznan (1977) and Ayllon,
Layman and Kandel (1975). These authors concluded that treating these
'peripheral' deficits will improve the appropriate classes of
behaviour (i.e. impulsivity, attention and hyperactivity) but unless
academic behaviours have been targeted directly there will be no
corollary improvements in these areas.
The findings of the Williams and Lahey (1977) study are
pertinent to this investigation because the Feuerstein IE programme
aims to correct the impulsive tendency, along with other cognitive
functions considered to be incompatible with efficient learning, as a
means of improving cognitive competence. Williams and Lahey
investigated the hypothesis that in order to enhance the academic
performance of impulsive pre-school children it was necessary to
increase the latency of their responses. 1 results indicated that
reinforcement for correct responses improved accuracy but not latency;
secondly, reinforcing latency d1i not bring about increased acccuracy;
and lastly, that it was no more effective to reinforce both latency
and accuracy than it was to reinforce accuracy alone.
It is not really surprising however that if you give rewards to
pre- school children their main concern will be to increase only those
behaviours which will bring about immediate gain. Furthermore, there
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is little point in targeting peripheral attention or latency if the
meaning or relevance is rt clear to the child: he needs to know how
and why it would be useful in the classroom. The ability to think
reflectively is a developmental one which takes on a new perspective
when the individual becomes aware of his own cognit ions (Wiens 1983).
Very young children, such as the subjects in the Williams and Lahey
stxiy, may be too developmentally immature to be expected to profit
from this type of training; this does not mean that it is also
inappropriate for adolescents.
The behaviourist approach to learning difficulties can rightfully
boast successes in the short-term remediation of a number of
'academic' behaviours (including handwriting, reading skills, sight-
word vocabulary, and arithmetic) with a variety of different
populations (Lahey 1979). Yet, by their own admission (Treiber &
Lahey 1983), there is a lack of studies showing the long-term
effectiveness of such training.
It is the contention here that the behavioural approach can be
useful when dealing with younger children or task dependent skills.
The type of skills which behaviourists target are considered, by them,
to be functionally independent. That is to say, reinforcement only
improves the class of behaviour for which operant conditioning is
available (Lahey et al 1977). The metacognitiw approach, on the
other hand, specifically aims to teach those processing skills that
are applicable to many tasks (Brown 1978), but it may only be suitable




The metacognitive 'or 'deficiency' model is also conceptually
distinct from former 'deficit' approaches to intervention: although
both deal with processing difficulties, the metacognitivists offer a
'conceptual' rather than a 'concrete' based training. This type of
approach is concerned with enhancing conscious awareness of the
general strategies for thinking which can come under the executive
control of the individual. Proponents of the 'deficit' model
interpret learning difficulties as arising from central-processing
deficits; poor intellectual skills are thought to be a consequence of
I rdequate aensorimotor experiences. This einpbas is is there fore on
the mechanics of sensorimotor integration.
The metacognitive approach has been derived from research in
information processing (Atkinson & Shiffrin 1968) and cognitive
developments]. psycFology (Flavell 1970, 1979). It will be argtd that
the learning disabled are developmentally immature in their
spontaneous use of a number of strategic devices that aixi information
processing, and that they may be further handicapped by an extremely
passive approach towards learning activities (Wiens 1983). The
methodology for instruction is based on the assumption that self-
awareness of thinking processes is a developmental ability which can
be encouraged by training in inetacognitive skills: that is, a
knowledge of ones own cognition rather than the cognit ions themselves.
The work of John Flavell, more than any other developmental
psychologist, has been responsible for the current interest in
research in the area of inetacognition. In a definition of this term
Flave].l (1976) says:
"Metacognition" refers to ones knowledge concerning
one's own cognitive processes and products or anything
related to them, e.g. the learning relevant properties
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of information or data ... among other things,(metacognition refers to) ... the active monitoring and
consequent regulation and orchestration of these
processes in relation to the cognitive objects on which
they bear, usually in tie service of some concrete goal
or objective.' (Flavell 1976, P. 232)
Metacognition can be refined into two aspects; what a person
knows about his or her processes, conscious awareness, and the ability
to control these processes. All tie research on metacognition to be
cited in this section is heavily dependent on Flavell's practical and
theoretical contributions. Unfortunately, there is a paucity of
studies concerned with the learning disabled child's ability to
acquire metacognitive skills outside the traditional framework of
memory research.
In a typical information-processing model (for example, Atkinson
& Shiffrmn 1968) a distinction is made between the architectural
features of the system, its sensory registers and slxrt and long term
storage capacity, and tie executive control processes that regulate
the flow of information through the structural components. The
function of tie control processes are to direct attention to relevant
stimuli and organise the material into meaningful units in order to
facilitate memory. Whilst structural inadequacies and damage
obviously have a bearing on processing expertise, evidence is also
available to suggest that memory deficiencies are more often
associated with deficiencies in executive processes than in the
structural features (Brown 1974).
lveloçmental I maturity
Work done with learning disabled and young normal children seems
to confirm that processing limitations are a consequence of
developmentally immature control processes. The more complex the
material the more apparent are the age related trends.
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Developmentally young children are less able to justify their
selection of strategies, they are more inconsistent in their use of
thai and they show less flexibility than older thinkers (Brown 1978,
Butterfield & Belmont 1977).
Retardates, like younger children, are more immature In the use
of information processing strategies. When matched on the basis of
mental age, learning disabled youngsters perform in a manner
consistent with younger children, and like younger children their
abilities do improve with increasing mental age (Hagen & Huntsman
1971). Ann Brown also reports a similar developmental delay in her
study of moderately retarded adolescents when the tasks involved
active remembering strategies. When rx deliberate memory strategy
was involved however (for example in a recognition type task) no
retardate deficiency was apparent (Brown 1974). This implies that the
learning disabled are most handicapped when conscious 'executive
control' decisions need to be made.
On the basis of fifteen years of research, Hagen and his co-
workers have concluded that mnemonic strategy proficiency appears to
move through four periods of thange, (studies reviewed by Hagen et al
1982): initially the child does not produce a particular strategy
spontaneously and training in this stage is rarely beneficial; during
the period of 'mediational' inefficiency the skill may be easily
trained although performance remains utaffected; later, a child may
demonstrate 'production' deficiencies but this inadequate use of
control processes can be remediated with the appropriate training;
lastly, the child spontaneously and effectively uses a particular
strategy. 'Mediational' deficiencies are analagous to the structural
limitations of the system whilst 'production' deficiencies refer to
inadequacies in the use of executive control (see Flavell 1970).
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A passive approach to learning
Self-awareness of thinldng processes is a developmental ability
which takes on a new meaning when a child enters adolescence; it
signals a heightened consciousness of their own and other peoples
psyc)xlogical processes. However, the learning disabled adolescent
does not spontaneously use the strategies that normally develop
independently and the problem compounds his or her inability to
perform well in school. Poor work habits and poor motivation result
in failure and failure can be self-perpetuating. According to Wiens
(1983) the lack of structure and organisation in the thoughts of the
learning disabled is largely a reflectkn of a lack of motivation and
poor self concept. (kie solution to the problem of creating motivation
and goal orientation is to demonstrate to these individuals the
possibility of developing control over their own cognitive processes
(Brown 1978, Wiens 1983).
There is a wry real connection between motivation and strategic
learning. Not only does failure breed resistance: it may also lead
to a condition of 1earned-helplessness' whereby a attilent blames his
lack of ability, rather than his lack of effort, for the failure.
Dweck and Reppucci (1973) simulated this condition in the laboratory.
Forty subjects were given both soluble and insoluble problems by
different experimenters until an association was formed. Yet when the
'insoluble' experimenter switched to giving soluble problns some of
the children continued to fail, although they could solve similar
problems for his. colleague. The learning disabled individual meets
with failure and frustration in the classroom all the time.
Learning disabled children may be unable to adapt to the
requirements of a task because they may lack the ability or the
inclination to develop the use of appropriate strategies (Torgesen
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1977). The failure is one of approach; conceiving themselves as
incapable they have learned to become passive and expect things to
happen to them. They do not expect to make things happen for
themselves. The child's objective knowledge of his owp cognitive
processes is more than likely to be contaminated by his own feelings
of competence or incompetence. Since he may have no reason to
believe In himself as an active 8gent in knowing what there is to know
in school, attempts to gaining such control may be minimal (Brown
1978).
1at Idnds of skills should be taught?
Learning disabled diildren may be better equipped to deal with
classroom learning after being taught to actively control thefr own
thxght processes through a system of learning strategies. Mn Brown
(1974) suggests that it might be profitable to direct training
attempts at knowledge concerning strategies in general rather than in
o domain-specific heuristic. If generalisation is the name of the
game then it is necessary to teach skills which are useful in many
different situations.
om a more extensive list of the types of skills necessary fur
efficient thinking, Brown has chosen four basic areas of training for
the educable retarded adolescent: Recognizing, Planning, Monitoring
and Checking (Brown 1978). She recommends that initially the
teacher should play the role of the devil's advocate - always
quastioning the pupil's assumptions and premises - until eventually
the stndent may come to perform these functions for himself through
self-Interrogation. A child can be taught simple guidelines: Stop
and think! 1 I know what I have to do? 	 Is there anything else I
need before I can start? Have I come across anything I a]ready know
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that will help me? and so on (Brown 1978).
Me ichenbauxu' a (1977) recommendations for self-instructional
training are almost kientical to Brown's, cited above, altluugh they
are only concerned with correcting one behavioural problem -
impulsivity. He suggests that children who have difficulty with
problem solving have not developed adequate 'mediational skills'.
That is to say, they do not know how to use internal speech to guide
their actions. Both Brown and Meichenbaum agree therefore that
conscious awareness of internal thought processes will facilitate
performance on cognitive tasks.
Can self-awareness of tbought processes be trained?
Once again the majority of research has been conducted in the
field of memory research and has been mainly confined to the
laboratory. The general picture which emerges is that educable
mentally retarded adolescents readily respond to training and evidence
a variety of trained mnemonic skills which are also accompanied by
satisfactory improvements in recall performance (Butterfield et al
1973, Brown et al.1974). According to these authors, the inferior
performances of retardates on various memory tasks results from the
lack of use of rehearsal strategies (remembering through repetition).
ihey believe these processes can be trained since they come ixider the
conscious control of the subject.
An encouraging study by Brown, Campione and Murphy (1974)
indicates that, given appropriate and extended training, retardates
may be able to maintain such strategies even in the absence of
specific instnxtions to do so. 'lhe performances of ten moderately
retarded adolescents (of average IQ 61 and aged approximately 16) who
bad received training in the use of rehearsal strategies six months
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previously, were compared with those of a similar group who had had no
prior training. They were given serial-position recall (tracking)
tasks which required them to keep track of examples presented
seqntially, in an inspection set, for a number of variables: food,
animals, clothes arKi vehicles. These variables had either two, four
or six states (examples) aixi one example from each variable formed the
inspection set. An efficient strategy is therefore to rdarse only
the items in the inspection set, rather than trying to recall the
states of each variable arxi then remembering which of these was shown.
1'r retardate rehearsal-deficit hypothesis was supported in that
the subjects who had been trained to rehearse respoixied faster, nxre
accurately ath with more mate response patterns than those who had
not. An interaction effect for the rehearsal X number of states was
significant at the .05 level (a 0.62 standard deviatioi effect size
in the difference between the means of the two groups). This suggests
that the rehearsal group had maintained their strategy because they
were not distracted by the irrelevant number of states of a particular
variable. In addition, the serial position of the item did not
influence the performance of the rehearsal group whilst for the non-
rehearsal group the items that were presented early in the inspection
set were significantly harder: the rehearsal X serial position
Interaction effect was significant at the .02 level (an effect size of
0.64 ad). Lastly, the three way interaction effect, rehearsal X
states X serial position, was also significant at the .02 level (0.52
ad).
Brown et al. (1974) found the number of states of a variable had a
considerable effect on the latency of response for the non-rehearsal
subjects. This strongly suggests that the latter group were not
employing the efficient strategy of remembering only the few items in
37
the inspection Bet.
In sum, children with learning difficulties are viewed as sharing
difficulties in common with younger children who find it hard to use
the strategies which are basic to successful performance in school.
As a result they are handicapped in acquiring and integrating new
information and they are less proficient than average learners in
using their general knowledge base. This 'productlDn' deficiency may
be remediated with additional support systems.
All learning is tied, to some extent, to the context in which it
occurred and the less mature, the less experienced and less
intelligent may suffer a greater degree of such 'binding' (Brown
1978). Nevertheless, each learning situation has varying degrees of
generalisability and teaching a system of strategies for learning
must have more than most. There is evidence to sugst that learning
disabled and educable mentally retarded individuals can be taught to
use these strategies to aid their coition, (Brown et al 1974, Hagen
et al 1982, Butterfield et al 1973, Egeland 1974). Despite clear
implications for educational intervention however, this work has yet
to be translated into comprehensive remedial programmes.
Support mentioned for Flavell's (1970, 1979) hypothesis of the
developmental nature of these abilities indicates that this type of
training may be more suitable for the older child who has rt acquired
these skills spontaneously. Feuerstein's Instrumental Enrichment
(1980) offers such a metacognitive approach to the remediation of
adolescents' deficient cognitive functioning. Feuerstein also
provides a theory to explain the etiology of cognitive impairment
which is directly linked to his model of intervention.
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PART 2: fl1JFRSrErN' S I1RIM1N1AL iatir
MEDIATED LEARNING CP10E
"...cognitive impairments emerge not necessarily
nor directly because of poor genetic endowment or
organic deficiencies. They result instead from
the absence, paucity, or ineffectiveness of the
adult-child interactions that produce in the
individual an enhanced capacity to become
modified, that is, to learn." (Feirstein 1979, p.70)
The above quote serves as a formulation of the notion of
insufficient mediated learning experience (MLE). This notixi forms
the theoretical foundation for Feuerstein's belief in the
reversibility of deficient cognitive processes under specified
conditions of intervention. The theory represents a considerable
departure from conventional explanations of the etiology of low
cognitive performance. The progrmn developed from the MLE construct
is known as Instrumental Enrichment (Feuerstein 1980). It is a
direct attack on those cognitive functions that are diagnostically
determined to be responsible for poor intellectual performance.
The theory of MLE draws a distinction between two kinds of
learning that supplement each other. The first may arise as a result
of direct exposure to the stimuli (as a reaction to or interaction
with the environment as understood by stimulus-response theorists and
Piagetian psyclologists respectively). In addition to this type of
learning, Feuerstein explicitly postulates a second rx)dality for the
child's interaction with the environment; the human mediator
(Fetrstein 1977, Feuerstein et al.1981A). Mediated as opposed to
direct exposure learning does not depend upon chance confrontation
with objects but ai the impact of the adult's intervention in making
the child focus or manipulate them.
The adult caregiver, initially the mother, deliberately
interposes herself between the child and the stimulus in order to
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provide a framework through which the child may understand events.
Her role therefore is to interpret events by investing them with
meaning; she may bridge together these which are discrete in terms of
spatial and temporal dimensions and activates the child's awareiss by
orientating him towards the encoding and decoding of reality.
Mediated learning serves as a prerequisite to the effective and
autonomous use of environmental stimuli by the child. Once the
repertoire of examples of experience has been established, from which
learning heuristics can be drawn, the child will be able to use them
independently to make sense of his world.
The mediational process may begin long before the child can talk.
It is not the content of the mediation that is so important bt more
the intentionality on the part of the mediator: "...the learner is
made increasingly aware that he is involved in a process of learning
something that transcends the specific information and immdiate needs
around which the interaction takes place." (Feuerstein 1979, P.71
added emphasis). Parental Interaction does not automatically qualify
as mediated learning experience, to do so it must fulfil some of the
following conditions: intentionality, transcendence, invested
meaning, to inspire confidence or by regulating the child's behaviour
in order to determine the pace and sequence of the learning
(Feuarstein & Hoffman 1982).
Feuerstein is not alone in emphasising the importance of the
adult's special role in facilitating the child's learning, as a
mechanism through which culture becomes a part of each person's
nature. Vygotsky's position adopted in the 1930's bears similarities
although it was never translated into an educational package for
cognitive redevelopment; using a historically laid down system of
language the ukther shews the child an object and names it - in doing
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so she changes the environment as perceived by the child. This serves
as a most important evolutionary change in the child. Initially,
under the guidance of the mother, the child uses speech to name the
objects which interest him and this gives birth to a new category of
internally organised activity. Once the speech has become
interiorised it becomes the basis for the independent mental
functioning of the child himself (Vygotsky, posthumously published
1962, 1978, see also Luria 1971).
Mediated learning experience is considered by Feuerstein to be
the ingredient which will determine differential cognitive development
in otherwise similarly endowed individuals, if NLE is present then
the child will develop his potential despite prevailing conditions of
adversity (including: organicity, emotional disturbance of the child
and/or parents, low parental education, cultural differences or
correlates of social class). These environmental and constitutional
factors may act singly or in combination to trigger the lack of MLE
which is responsible for inderfunctioning. In this theory (MLE) it is
not assumed that these factors will in themselves lead directly or
invariably to specific outcomes (Feuerstein 1977). See Figure 1 for
a diagramatic representation of the distal and proximal etiologies of
differential cognitive development.
There are no absolute iumbers of NLE's which guarantee adequate
cognitive development as this depends on the individual needs of the
child; a brain damaged child or one that does not learn easily from
direct exposure to stimuli may need more help in realising his
potential than the average or gifted child.
If the mediation process breaks down, because the parents are
unwilling or unable to provide it or the child unwilling or unable to



























































are not developed in the child. If the child is unable to make
efficient use of his exposure to stimuli he may become the passive
recipient of information, rather than being active in the cause Qf his
own learning. This leads to a syndrome called cultural deprivation
(Feuerstein 1980).
CtJLI1PAL DEPRIVATU
The iit ion of cultural deprivation should not be taken to imply
that certain cultures are in themselves depriving or deficient:
Feuerstein (1980) uses the term to describe a situation whereby an
individual is deprived of his own culture because of his lack of
mediated learning. More specifically, be is deprived of the processes
by which knowledge, values and beliefs are transmitted from one
generation to the next. Even in a technologically unsophisticated
society culture difference should not be confused with cultural
deprivation, although the two can occur simultanec.isly.
Mediated learning is understood as the universal psychological
component of cultural transmission. It occurs over and above the
specific content of a task or a skill. For example, informatkn must
be organised, operations performed and an entire set of complex
activities must be integrated into a purposeful arxi meaningful system
of actions, whether the task be writing a computer programme or
tracking an animal. "It (MLE) is the acquisition of structure that
renders the individual adaptable or modifiable." (Feuerstein et al.
198lA, p.272).
Feuerstein does not assume that cultural deprivation, as a
function of the lack of MLE, is an irreversible condition. On the
contrary, the contention is that even as late as adolescence
significant modifications fri cognitive structure are possthle. If the
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MLE framework is accepted then it could be used to explain the
instances of modifiability observed in the relatively late stages of
cognitive development, i.e. after the 'critical' period; reflected in
sharp changes in the courses of life otherwise dictated by heredity,
organicity or early childhood deprivation (Feuerstein 1977).
Examples of such cases would include thse wh demonstrate recovery
from environmentally ir1uced retardation (previously discussed).
Instrumental Enrichment (IE) was designed as a specific
substitute for a lack of mediated learning experience. The teacher
consciously assumes the mediating role that is taken intuitively by
parents with the time and ability to assist their children. It is the
opposite to the passive-acceptance approach towards retardation
attributed to Jensen (1969): "since you cannot do what you want,
better want what you can do". Instead, IE aims to alter the cognitive
stnKture of an individual by addressing systematically a variety of
poorly developed functions (see the cognitive map), which are
symptomatic of a lack of mediation (Feuerstein et al. 1981A).
It would be hazardous and highly unethical to test out the exact
nature of the relationship between MLE and cognitive performance. One
could hardly manipulate NLE in order to determine the conseqnces of
its presence or absence. Moreover, since MLE is not necessarily a
conscious process it would be difficult to use it as an independent
variable. There can be no direct validation of this theory. This
must be done indirectly by monitoring the effects of a programme,
(IE), designed to provide MLE.
Feuerstein claims that MLE effects structural chaies which are
lasting and, to some extent, self generating (Fei.rstein et a]. l98L).
That is to say these changes produce in the individual an ability to
go on changing himself. Let us leave, for the moment, the empirical
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evaluation stxIies of IE to discuss the nature of this programme and
the model of cognitive functioning upon which it was built.
THE O^UTIVE MAP
Instrumental Enrichment is intended to correct and redevelop
those functions that, because of their deficient nature, are
responsible for retarded performance. These deficient functions are
not necessarily considered elements that are totally missing from the
cognitive repertoire, rather, they are considered as weak and
vulnerable; their usage does not occur spontaneously, regularly or
predictably in the culturally deprived child (Feuerstein 1980).
These deficiencies do not occur in 'toto' or in the same combinations
in different individuals. The cognitive map has been drawn up as a
guide to the analysis of the components of impaired mental
functioning.
Both IE and the parallel testing procedure; the Learning
Potential Assessment Device (LPAD, to be discussed in Part 4), are
developed from this model of the structure of the intelligence of the
retarded performer. In LPAD the cognitive map serves as an aide-
memoire in the investigation of the child's cognitive pattern of
strengths and weaknesses; the results provide evidence of his
potential or capacity for 'modifiability' (see Part 1,). The IE
programme is designed to consolidate the gains made during the test
through the provision of prolonged exposure to mediated learning
opportunities. In this case, the cognitive map is used in the
construction of the material to ensure that, over the course of the
programme, all aspects of low performance will have been visited.
The model consists of seven parameters (Content, Operations,
























Efficiency), which will first be described and then discussed. For
testing purposes three of these parameters have been represented
diagramatically (see Figure 2). However, the Phase parameter, which
is most useful to assessment as it provides a list of possible
impaired functions, is not built Into the structure of the modeL Let
us start with the parameters that feature In Figure 2.
!kx1ality
The modalities are listed round the top of the circle. The
different modalities required by a task, or utilised by tl sthject,
correspond roughly to the abilities as described in the psyclunetric
tradition (e.g. Thurston&s test of Primary Mental Abilities, 1954).
For example, verbal (spoken or written word), figural (geometric
shapes), pictorial, numerical and so on. They may arise through the
different sensory or motor systems. Individuals differ markedly as to
which modality they find it easier to process in and a given
individual may have pronounced preferences or strengths in cxe area
relative to the others. Sometimes failure is erroneously attributed
to the difficulty of the task instead of processing difficulties
within a particular modality (Feuerstein 1980).
operations
The operations are listed down the side of the cylinder (Figure
2) and are Piagetian in nature (see Inhelder & Piaget 1958, 1964).
They may be understood as a set of internalised, organised and
coordinated actions that a sti.xlent must apply to the stimuli in order
to produce a solution to the problem. The operations may range from
simple recognition or identification of objects to more complex
act ivities such as classification and seriation which involve a number
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of activities. These higher-order operations may be dependent on the
development of a number of prerequisite cognitive functions. In
cognitive redevelopment programmes it is necessary to be aware of the
operational demands made by certain tasks to ensure that the preceding
instruction covers the component elements arxl skills.
Complexity
The level of complexity refers to the quantity and quality of the
units of information involved in the production of a given mental act.
The quantity aspect relates to the absolute number of units inlved
whilst the quality denotes the degree of novelty of the material. 1
more familiar the units are the less complex the task, even if the
units are multiple, and conversely the less familiar the more
difficult.
In terms of the LPAD model the complexity of the tasks are
represented by the diverging concentric circles. The centre of the
diagram indicates the task that is presented to the examinee for
solution whilst the outer rings s1u tasks of increasing complexity.
Diffio.ilty is again conceived in terms of novelty and this is achieved
by changing one of the parameters inherent in the task. The novelty
refers to the number and nature of dimensions introduced into the task
as compared with the initial task (Ferstein 1979).
Phase
Perhaps the most critical aspect of the model, for both the
teacher and tester, is the Phase parameter. It is this parameter
which contains the check list of cognitive functions which may be
poorly developed in individuals that have had insufficient MLE (see
Table 1). These functions are prerequisite to the efficient use of
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Table 1
T[- Nature and Locus of Cognitive Impairnents
TI Input Phase
1. Blurred and sweeping perception
2. Unplanned, impulsive and unsystematic exploratory behaviour
3. Lack of or impaired receptive verbal tools that affect
discrimination
4. Lack of or impaired spatial orientation
5. Lack of or impaired temporal concepts
6. Lack of or impaired conservation of constancies
7. Lack of or deficient need for precision and accuracy in data
gathering
8. Lack of capacity for considering two or more sources of
information at once.
1 Elaboration Phase
1. Inadequacy in the perception of the existence and definition of
an actual problem
2. Inability to select relevant vs. nonrelevant aies in defining a
problem
3. Lack of spontaneous comparative behaviour or limitation of its
application by a restricted need system
4. Narriness of the untal field
5. Episodic grasp of reality
6. Lack of or Impaired need for persuing logical evidence
7. Lack of or impaired interiorizat ion
8. Lack of or impaired inferential thiridng
9. Lack of or impaired strategies for hypothesis testing
10. Lack of or Impaired planning behaviour
11. Non-elaboration of certain cognitive categories because the
verbal concepts are not part of the individual's repertoire on a
receptive level or are not nobilized at the expressive level
'1 (Xitput Phase
1. Egocentric coiiinicat ion uodalities
2. Difficulties in projecting virtual relationships
3. Blocking
4. Trial and error responses
5. Lack of or impaired receptive verbal tools for communicating
adequately elaborated responses
6. Lack of or impaired need for precision and accuracy In
conimunicating responses
7. Deficiencies in visual transport
8. Impulsive acting out behaviour
From The Dynamic Assessment of Retarded Performers. (Feuerstein
1979). Siiry of pp.58-bO.
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complex operations. The deficient functions are broadly rouped into
three stages (phases) of mental processing: Input (or data
gathering); Elaboration (where the processing of stimuli occurs);
and Output (the communication response). Errors can occur in any or
all of these phases. The phases are linked with a fourth dimension;
affective motivational factors affecting cognitive processing.
Altlugli the phases have been isolated for descriptive purposes,
Feuerstein (1980) specifically states that it is not intended to
endorse a simple linear cognitive processing model. The interactions
between the phases are complex. Inevitably underfunctionirg in Q
area affects processing in another; if you have failed to gather all
the relevant information about a problem (input phase), then any
mental transformations are completed on insufficient or imprecise
data. The deficiences in the input and output stages are viewed as
most accessible to change through intervention; should the
elaborational capacity exist in an individual, he may be able to
bypass reception and communication problems to reveal, a greater level
of functioning than could be anticipated on the basis of the
peripheral deficiencies. Helen Keller is cited as a case in point
(Feuerstein 1980).
When one is aware of the locus and nature of an incorrect
response then remediational effort can be directed at source. The IE
materials are designed to provide extensive opportunities for the
child to practise and internalise these skills. A complete
description of the deficiencies, as conceived by Feuerstein (1980),
can be fourx in Appendix LA.
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Content
Each mental act can be described according to the subject matter
(or content) in which it deals, for example; history, geography,
mathematics etc., or a combination of these fields. Different
individuals may be differentially acquainted with various subject
matters. Very difficult or unusual content may simply overwhelm the
pupil arxl divert his energy from learning the particular operation in
order to deal with the subject matter. However, material which is too
familiar may decrease interest or alertness to detail. These
considerations should influence the selection of content when
constructing teaching materials.
Level of Abstraction
This parameter assesses the distance along a continuum from a
specific concrete object to an abstract symbol representing a uiiverse
of objects. At me extreme the content may Involve materials that can
be perceived through the senses or har1led by motor manipulation. At
the other, operations may be performed on representations of thjects
or even withut reference to real or imagined objects arxl events.
Level of Efficiency
This refers to the speed or accuracy of a response or the amount
of effort required by the student to prodxe it. T more recently a
cognitive operation has been acquired the higher is the degree of
inefficiency which is likely to be evidenced when the individual
performs it. In addition, the degree of motivation and energy needed
to produce a mental act is much higher for the culturally deprived
student than his advantaged peer (Feuerstein 1980). Thus, even if
the motivation levels are the same, the disadvantaged child may still
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be re inefficient in producing a unta1 act because of the greater
amount of ener be needs in doing so. However, the efficiency level
is modifiable; it will be improved as a result of repetition and
acquisition of good work habits aM strategies.
ANALYSIS OF ThE QJGNITIVE MAP
For curriculum developers the cognitive map is a blessing; it
provides an eclectic soce of hypotheses on hew best to remediate the
cognitive functioning of retarded individuals. For clinical and
educational psychologists it may be viewed as an overdetermined,
loosely defined model on which to base an assessment. The opinion
very much depends on what is being asked of the model. The
imprecision and ambiguity surrounding the parameters of the map is
vitally important to the examiner who is trying to characterise a
student's performance in the precise terms of the nodel; it is less
so for the teacher who by training certain cognitive skills and
functions unwittingly reinforces others which were not the direct
focus of the lesson (this could evi be advantageous).
The model would benefit from clarification. How do the
parameters of the map relate to each other? For instance, in the LPAD
model (Figure 2), do all the operations apply equally to all
modalities; are there items where syllogisms operate on pictures and
so on? It may not be important to gather information about an
individual's performance at each intersection of the parameters on the
LPAD model, but are there key areas? If so, which are they and how
are they represented in the testing and training items? The paraxi4ers
of the map may be complexly related, for example, certain operations
could map directly to one or other of the phases of processing; would
classification be an input operation? Are there explicit hierarchies
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of operations or the cognitive functions which are prerequisite to
their successful performance? These factors may be implicit within
the IE packa but they need to be stated for the tester. The problem
is further exacerbated by the new additions to the model as it
continues to evolve. It is difficult to ensure the entire cognitive
spectrum has been covered during the LPAD test if you are not certain
at the outset the extent of the model on which to base the assessment.
Some of the specific problems related to LPAD testing shall be
discussed in Part 4 but these related to the use of the model will be
mentioned here.
The modality of presentation of the tasks (for both IE and LPAD)
are to some extent constrained by the content of the material. The
actual metacognitive training in IE is nearly always verbal (and
logico-verbal) but the task content is often figural, numerical or
spatial and so on. In practice, it is therefore difficult to make a
distinction between an individual's processing ability in the spatial
modality and his competence on spatial tasks. Feuerstein does not
intend content and modality to be used interchangeably altlui they
sometimes are: the research methedology employed by Feuerstein (1979,
Chapter 7) to compare the effects of training in the verbal and
figural modalities, for the latter actually describes 'verbal trainitg
in the figural modality (that is with figural tasks).
The inclusion of operations as a significant parameter of the
cognitive map reveals the influence of Piagetian psychelogy. However,
Feuerstein's 'operations' cannot always be recognised in this
traditional sense. He enjoys a very liberal interpretation of what
ccxints as one; examples from Organization of Dots (Feuerstein 1980,
p.l38) include - organization of the field with articulation and
segregation; anticipation and representation; and for
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Representational Stencil Design (p.245) e.g.'s include - segregation;
differentiation; representation; encoding and decoding; and
generalisation. Both of these instruments are also represented in the
LPAD battery but it is difficult to see how one would monitor the
emergence of these 'operatiDns' or the efficiency with which they are
performed.
In LPAD testing it is supposedly possible to measure the amount
of learning by measuring the transfer to items of greater complexity
(represented by the diverging circles on the LPAD model). However,
there has 1?een no analysis of the number of bits of information for
the task demands of any tests in the LPAD battery. This is not
surprising when the measure is confounded by an estimate of novelty or
familiarity with the material. T[- tasks have not been standardised
for difficulty and without this it is not possible to make relative
judgments about an individual's performance across the uodalities etc.
The parameters of the map need to be much more formally defined if
bits of information are ever to be counted.
Despite being the most interesting parameter, Phase causes the
most problems for the LPAD tester. If the reader has digested the
description of the deficiencies (Appendix IA), then he will be aware
of a great amount of overlap and redundancy. When testing, it is only
possible to record examples of those deficient behaviours that can
actually be observed. Furthermore, it is not helpful to find that
episodic grasp of reality and narrowness of mental field share part of
the same description; a passive approach towards learning where
events are seen as unrelated to either the past or the future (which
limits the impact of a learning experience). Others may look
different on paper, and could probably be taught separately, but
cannot be distinguished from the pupil's manifest response; on a
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matrix problem how would impulsi'v'ity look different from a lack of
planning or a lack of comparative behaviour?
On the other hand, an observed behaviour in the testirg situation
may mean more than one thing: for instance, if a child indulges in
trial and error behaviour, is this the result of his inability to
process the material or the cause of it? (because he has invested too
little effort in the solution).
It is possible that the cognitive functions are hierarchically
related with low-level skills combining as prerequisite for higher-
order ones. If so, it would be of considerable help to the examiner
if specific LPAD items were graded for their component skills and
level of difficulty. It is important to have the additional
information on task complexity because an error (deficiency) that
occurs on low-level tasks may be far more significant in terms of
rexnediat tonal effort than or that occurs when the task demands are
high.
Lastly, the Abstraction and Efficiency parameters make little
independent contribution to the model. To some extent the Complexity
parameter encompasses the level of abstraction, whilst the level of
efficiency can be influenced by any or all of the other parameters.
The Complexity parameter could be given an operational definition;
there has been one attempt to use Pascual-Leone's task analytic
approach to estimate the task demands of the Representational Stencil
Lsign Test in the Feuersteln battery (Bacthr 1976), but this has not
been acted upon by the Feuerstein team. Unfortunately Bachor (1976)
did not investigate the effects of providing different amounts of
adult assistance in the production of the child's solution, which
meant that LPAD could not be used in the dynamic way for which it is
intended. Furthermore, human factors such as 'degrees of effort' do
55
not leixi themselves towards quantification aM it is difficult to see
how they could be incorporated into the teaching programme.
TI parameters of the cognitive map make good guidelirs fix the
development of curriculum for retarded individuals. Many of the
points which Fetrste1n raises (1980) are valid: it is important to
provide learning opportunities in many different areas (modalities in
his language); the content must neither over or underwhelm the
student or detract from the point of the lesson; and the basic
cognitive functions aM operations which are prerequisite to direct
exposure learning must be systematically addressed. These factors
have been incorporated into the IE packa in a very interesting and
explicit way.
The prcileins that overinclusion and loose definitions cause pose
a more serious threat to the psychological validity of the model in
assessment terms. Some of these difficulties could be ironed out
through empirical work, especially in the area of the Complexity
paraneter, but others await theoretical elucidation.
INS'iRUMErAL mUH
The inetacognitive approach to the learning disabled adolescent is
developed from the premise. that he may become a more active learrEr by
being taught a system of strategies for learning. Feuerstein (1980)
has taken the metacognitive approach out of the laboratory and into
the classroom. The Instrumental Enrichment programme is designed to
foster in the low-functioning adolescent the specific learning sets,
attitodes and uttvations which are basic to learning. A progressive
approach towards edi.xat ion is not suitable for the child who is unable
to profit from direct contact with academic materials: for him the
ground rules must be made explicit, he must be taught how to think
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about thinking and iw to learn about learning. Only then will he be
liberated into an autonomous thinker (Ferstefri & Hoffman 1982).
The reader will appreciate hew xiusual it is to have a remedial
programme whese target population have already reached adolescence.
Feuerstein (1980) is of the opinion that whilst the provision of FILE
might have a greater impact on the young child, it is never too late
to try and effect cognitive growth. The IE materials are designed in
accordance with the parameters of the cognitive map and the theory of
mediated learning experience. They are specifically intended for a
population that is capable of an awareness of their own thought
processes.
IE comprises a series of paper and pencil exercises divided into
15 instruments; each instrument focuses on a particular set of
deficient cognitive functions ixit address also the acquisitLon of many
other prerequisites of learning (Feuerstein 1980). IE acts as a
supplement to the existing curriculum, it does not replace it. Each
of the instruments are detailed in terms of their objectives,
structure and the means by which they attempt to reach their specific
goals, by Ferstein (1980). 1tse instruments include:
Organization of Dots












The first two of these will be discussed in due course and
examples from six of the other instruments can be found in Appendix
lB.
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One very interesting departure from conventional remedial
programmes occurs in the way IE materials avoid the use of regular
curriculum subject matters. This is dome for two excellent reasons:
firstly, it provides the pupil with a learning situation which is free
from association with previais school failure (with the bonus that the
material is novel aixi interesting); and secondly, the learner is not
burderEd with a lot of subject information which might distract his
attention away from the particular operation to be learnt.
There are continuous themes throughont all the instruments, so
the learner may meet the same schemata on a number of different
occasions with a variety of different contents, modalities and levels
of complexity. This continuity serves two essential functions for the
slow learner: it provides ample opportunities for repetition and
practise of the skill and allows him to build up a repertoire of
operations which can subseqntly be applied to more complex material.
The learner could not hope to remember all the solutions to the
problems within an instrument, instead, he must learn the principles
underlying their solution and transfer these across the successive
units. There is a strong pressure for achievement in IE, not in the
mastery of individual tasks per se but in the concepts and skills that
transcend the task in hand.
Clarke and Clarke (1967) have investigated the learning transfer
phenomenon with adult and child iznbediles and normal children. Two of
their findings are particularly relevant to the above paragraph.
Firstly over-learning (repetition) greatly facilitates transfer to
other conceptual problems. Secondly, task complexity is a major
determinant of transfer regardless of age; the greater the difficulty
of the task, the greater is the transfer from one task to another. We
are doing the imbecile no favours by making few cognitive demands on
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him, since the ingestion of simple material does not lead to
generalised transfer. Thus we may inadvertently, arxl with the best of
intentions, confirm the imbecile in his extremely low level of
functioning.
The above authors suggest two factors which may account for
transfer across tasks which vary in their nature: (1) through
increased attention to details of the new task; and (2) experience in
the act of making common responses to dissimilar stimuli. fl fact
that these subjects went on to demonstrate superior performances on
parallel versions of the task suggests the ormation of symbolic
analogues, on the basis of acquired and overlearned associations
(Clarke & Clarke 1967). There are greater possibilities for transfer
if the skill has become ingrained aixl is of a complex nature. As will
shortly be evident, the IE materials cannot be described as under
stimulating.
The teacher plays a significant role in ensuring that the
learning goes beyotrl the particular content of an IE lesson. This is
achieved by 'bridging'; examples where the learning is relevant to
other tasks or every day life situations are openly discussed in the
class. Thus if the task the class have been working on involves
precision arxl accuracy, the teacher steers the conversation arourxl to
the importance of these coiitive finictions; the skills are important
when making lists, following a recipe, packing for a holiday and so
on. Both teacher and pupil are active in providing these
illustrations.
In IE the teacher deliberately mediates to the pupils the meaning
of a successful or unsuccessful performance. They discuss the
cognitive functions which were important to the success and the best
strategies for task solution. The teacher may also relate the events
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to spatial and temporal dimensions (for example, not here but there,
not now but later) in order to create anticipatory frameworks within
the child. Above all, the child is left with the feeling that he can
succeed independently (Ferstein & Hoffman 1982).
Formally stated the IE programme embodies six specific sLbgoals
through which the cognitive modifiability of the adolescent can be
brciight about (Feuerstein 1980, Chapter 6). These are summarised as
follows:
1. The correction of the deficient copitiw functions.
2. 'Ite acquisition of basic concepts, labels vocabulary, operations
and relationships necessary for the IE tasks.
3. The development of an intrinsic need for adequate cognitive
functioning and the spontaneous use of operational thinking by
the production of crystallized schema and habit formation.
4. The production of insight and understanding of one's own theught
processes, in particular those processes that produce success and
are responsible for failure.
5. The production of task intrinsic motivation (performance for
performance sake).
6. A change in orientation towards oneself from passive reciant,
to an active generator of information.
The first two subgoals are testable (and shall be looked at in
this investigation), the remaining ones, although noble, are rather
ambitious. Certainly, there have been no empirical evaluations of IE
which use these subgoals as the criteria for success. The case for IE
seems rather overstated. The primary goal of any redevelopment
programme must be to increase the level of successful performance of
the pupils, however this is cne, and the programme iinst stand or fall
on its ability to do so. Subgoals such as number five are rather
meaningless if the pupil performs for the pleasure of performing bit
without increased success. A summary of the characteristics of the IE
programme can be found in Appendix 1C (taken from Feuerstein 1980).
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However the reader may gain a keener understanding of IE through
a brief look at two of the instruments.
RNIZATI OF IXTS
Organization of Dots is the first instrument in the programme.
The entire instrument is non-verbal in that the task throughcn.t is to
organise amorp1x)us clouds of dots into ometric shapes according to a
given model. Although the tasks do vary in their mode of presentation
and the level of difficulty, the student must bear in mind, when
looking for the shapes amongst the dots, that tie orientation may be
different to that given in the model and that the shapes may overlap
one another. A glance at some examples of the material (see Figure 3)
may make this clearer.
The first pages of the instrument involve projecting regular
shapes (squares and triangles) on to the dots. ach dot may only be
used once and the shapes must conform to the given modeL Stcessful
completion of the tasks involves several of the cognitive functions
(listed in Table 1 and detailed in Appendix 1A). The student must
project tie relationships amongst the discrete entities, the dots, on
a given task: to do this he must perceive the elements which
constitute tie figures (length and number of sides, angles and so on)
and be able to conserve them across different orientations than the
one given in the model. He must be able to hold the image of the
shape in his mind's-eye whilst testing the goodness-of-fit of his
proposed solution (visual transport). This demands considerable
stability of the perceptual processes.
In addition to this the pupil must orient himself apprcriate1y
to the task; he needs to be precise in the way he identifies the
























































































































































































































































































































restraint towards acting impulsively. TI culturally deprived child
may blur the essential features of the task and is easily misled by
seductive dis tractors. Errors are often made when the dots are close
together; the pupil may join his line to a dot which is nearly
correct but results in an irregular shape, or, he may find a perfect
shape but forget to take the size variable into account. The tasks
are particularly hard in view of the fact that the three dots for the
triangle cannot be distinguished from any three dots of the square
(except that in each case there is only one solution and the pupil
must test his hypotheses in his head until he has found one that uses
all the dots appropriately).
As the instrument progresses the as are gradually removed. In
the first example the pupil was aided by reinforced dots to guide his
search for the square, but in examples two and three these are no
longer available. In the latter case the shapes are no longer
symmetrical. The student must identify the features of the shape
which will facilitate his search and employ them in his search
strategy. This becomes even more important when three dimensional
figures are introduced (example 4). Trial and error attempts are
unlikely to result in the correct solution.
The IE pages are interspersed with pages of errors. In these
instances the pupil has to find the inixilit errors and in order to be
successful one imist have internalised all the skills mentioned above.
The learner is provoked into thoptirig a conscions, critical approach
to the tasks which eventually may transfer to his appraisal of his own
mistakes. For the time being it is more motivating to work on
somebody else's. n illustration of these error pages can be seen in
example 5 which occurs early on in the instrument.
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Organization of Dots has been analysed by Feuerstein (1980,
p.138) in terms of the cognitive map:
Content:	 Dots to be organized into gectric figures
Fbdality:	 Figural
Phase: Elaboration and output with projection of virtual
relationships; all three phases (input, elaboration,
and output) with the utilization of almost all of the
functions.
Operations: Organization of the field with articulation and
segregation; differentiation and discrimination;
categorization; anticipation and representation;
inference; induction and generalization.
Level of
	 T.w in actual solution of the problem; very high when
abstraction: principles and rules are generalized and applied.
Level of
	 Low when nodel consists of familiar geometric figures
complexity and a relatively small number of dots; very high with
the introduction of tnfamiliar, asymmetrical figures,
an increased number of dots very close together, and
the necessity for fine discrimination and choice
between dots that proximate these sought.
Level of
	 Shows effect of practice; decrease in number of errors
efficiency and increase in speed of solution, with restraint of
impulsivity and use of adequate strategies for search;
reduced investment necessary for solving problems of
increased complexity and difficulty, in terms of both
time and subjective expression of affect.
The parameters of the cognitive map have already been discussed.
The illustrations chesen show examples from only five of the 26
pages of Organization of Dots. The remainir 21 contain variations on
these themes. Many of the skills have obvious bridgipg applications;
particularly the need to plan ahead, to avoid impulsive decisions, and
the need to be precise in both academic and everyday situations. More
generally, the instrument implies a need to impose order on the world.
Two instruments are taught simultaneously to avoid boredom. This
instrument is often supplemented with Orientation in Space 1, which
has a greater verbal content and may therefore need teacher assistance
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CRUNIATION IN SPACE 1
Orientation in Space is composed of three instruments aimed at
producing a direct attack on one of the most commonly observed
deficiencies in the retarded performer: his limited use of
articulated, differentiated arxl representational spatial dimensions
(Feuarstein 1980). For instance, he may only be aware of the
position of things in relation to his own body but be unable to locate
them in terms of anybody else's. (When standing opposite one another
my 'left' is in the same direction as your 'right'.)
The first of the instruments (16 pages) deals with spatial
orientation relatiw to one's own body; it involves the concepts of
right and left and front and back which are initially established by
using the body as a frame of reference. In the course of this
instrument these relationships become more and more devoid of these
concrete references (see the example in Figure 4.) The tasks in
the first part of the instrument deal with the relationships between
fixed objects (a hxise, tree, flower and bench), and the human figure
(standing in one of fonr positions). The relationship of the objects
to the human are contingent upon the latter's orientation. The second
half of the instrument introduces arrows and dots with the dots in
plane of the objects and the arrow heads symbolically representing the
face of the human, (see example 2, Figure 4). Other intervention
programmes for the retarded rarely demand that the performer detaches
himself from a concrete, motoric modality of performance.
Tl second instrument adds dimensions of topological space (on,
above, up, down between) and the third deals with external systems of
reference such as the cardinal points of a compass, which also
combines the first two 'flexible' systems of reference.
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Figure 5: Typical errors made in Orientation of Space
Rigidity of response can be demonstrated by the following example. A
child may go to great lengths in order to squeeze an arrow between the dot
and the side of the frame, despite unlimited possibilities of fulfilling the re.
quest in other ways. The lack of flexibility and plasticity is readily apparent.
Another type of error in the same exercise is indicative of the apparent use of
self as the referent.
is
LEFT
Orientation In Space I (exercise 10, page 15)
5
BEHIND
Typical error—Orientation In Space I (exercise 10, page 13)
The task is to describe the position of the dot in relation to the arrow. This
error stems from an incorrect definition of the problem and decoding the written
instruction into an action, so that the arrow is described in its relation to the dot.
-.--	 .	 'I
[LEFT
Typical error—Orientation In Space I(exercise 18. page 18)
The task is to draw an arrow and a dot so that the dot occupies the given
position in relation to the arrow. This type of error indicates the use of self as the
referent and the inability to divorce spatial representation from one's own body.
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Figure 5 illustrates some of the difficulties a retarded
performer is likely to make on these exercises as a consequence of his
rigid approach towards spatial orientation. However, once the
flexibility to use representational systems has been developed the
classroom examples of bridging may prove very interesting. They range
from the concrete; such as being able to give someone place
directions without physically taking them there, to the abstract;
being aware of someone's political position (is it to the left or
right of your own).
EVAU1ATICt OF ThE EFFECTS OF INSTRUMENIAL FM(I(}1MEN
IE promises to substantially transform the achievement goals and
performance of below average and educable subnormal adolescents.
Since the publication of the results (Feuerstein et ale 1979) the IE
programme has enjoyed a considerable amount of attention and
enthisiasm from educators of the retarded. It is therefore essential
to establish whether IE can match its promise: does this remediation
(based on an assessment of the cognitive deficits that impair
intellectual functioninJ, have effects which are both durable and
gerieralisable to other areas of the individual's performance.
In terms of IE there is a great danger that educators will
attempt to run before they have learnt to walk. Bradley (1982) sees
the current interest in Feuerstein's model as reminiscent of that
gerrated by the ability training model in the 1960's and 1970's (see
the ficit approach to remediation; Part 1). He exercises a welcome
word of caution; our rising hpes and expectations for the model run
the risk of being das1 unless we keep them in check with documented
successes of research findings.
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Bradley's analogy with the ability training model is not
coincidental: just as those who advocated prescribed remediation on
the basis of perceptual, motoric or psycholinguistic difficulties,
Feuerstein's IE progrpmme also addresses unseen process deficits which
are presumed to underlie inadequate skill development. As such, it
must be subject to some of the same challenges levied at the ability
training models: for example, that children's processing strengths
and weaknesses can be reliably and validly assessed; that they are
causally related to the acquisition of academic skills; and that
there are identifiable links between these strengths and weaknesses
and the relative effectiveness of instruction. These points were
raised by Ysseldyke and Salvia (1974). Together with the Hammill and
Larsen article, published in the same year (which documented the
failure of the psycholinguistic approach), it was influential in
turning the tide of investment away from ability training prgrmurs,
In favour of those which had a behavioural basis.
However, before tarring the Feuerstein model with the same brush
as tie others, it is important to note that remedial training is not
just a two-horse-race. Many of the concerns about ability training
models are shared by a third party; tie metacognitiw theorists, with
whom the Feuerstein model is most closely associated.
IE can be, but is not necessarily, given on tie basis of
individual ability profiles. The cognitive ills and functions which
IE addresses are thought to be so commonly lacking in the repertoire
of underachievers as to warrant general instruction. Ample
opportunities for practise and repetition of these skills, throughout
all the instruments, allow the individual to internalise them at his
Own speed. The deficit and academic approaches to remediation both
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suffer from a leek of evidence for the neraliaabi1ity of the i11s
which they aim to teach.
Furthermore, earlier ability training based programmes were for
young children and Head Start has taught us that educational
intervention programmes with this population are less than
satisfactory. Cognitive based programmes with older children need tt
necessarily share the same Late.
Ability training programmes have also been criticised by
behaviourists, such as Lahey (1976), for failing to provide feedback
and reinforcement. However, in IE the lessons are specifically
planned to allow for discussion of the pupils' successful and
unsuccessful strategies. According to Wiens (1983) develing control
over one's thought processes, and the pleasure derived from that
control, creates the motivation to learn. Metacognitive training may
therefore suit the needs of the passive, learning disabled adolescent.
At the sixth world Congress of the IASSMD*, Bradley (1982) has
taken a close lock at the Israeli and Ajnerican research aud fcurKl it
wanting In a number of respects. He makes 20 points in all bit these
can be collapsed under five main headings:
(1) That the diagnostic assessment procedure may not be reliable over
tlxfe aixl different assessors.
(2) That the relationship between the spectrum of assessed cognitive
defects and the concrete details of different IE instruments
prepared under the model needs to be investigated and if
possible proved (if ]E works, does it do so for the reasons given
in Feuerstein'a theory)?
(3) More fine-grained reporting of the effects are essential. Gains
8hould be related to the differential description of each
individual.
*International. Association for the Scientific Study of Mental
Deficiency.
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(4) The researcher should assess the wider effects of intervention:
on school subject learning, on daily living skills and on longer
term effects such as vocational success (in more than an
anecdotal way).
(5) The researcher must commit himself to the size of effect which he
will consider meaningful.
The above points are useful and constructive when considering any
evaluation research. However, given the recency of the Israeli and
American studies it is not surprising that they have chosen to
concentrate only on the major measurable effects of the pupils
(alth:*agh the fine-grained analysis must follow).
THE ISRAELI AND AMERICAN DAIA
Although the work of Feuersteins research institute, Hadassah-
Wizo-Canada, has produced internal reports and reports for various
funding bodies from the late sixties, published reports in English
Bpeaking journals dates only from 1979. A second major source of
research has emerged from Vanderbilt University thder the initiative
of Carl Haywood QIaywood & Arbitman-Smith 1981, Haywood et aL 1982).
In general the effects require at least one year to show themselves
and increase during the second year. In the case of Feuerstein et
aL's study (l98lA) the effects of IE contirued to show themselves two
years after the project had been terminated!
Israeli data
The primary focus of the Israeli study (Feuers ten et aL 1979) was
to contrast the effects of a two year intervention programme (IE) with
those of a neral enrichment programme (GE). The participants were
57 matched pairs (drawn from a larger sample) aged between twelve and
fifteen. All fitted Feuerstein's description of cultural and economic
deprivation and functioned at about three to four years behind their
school peers. Detailed demographic tharacteristics of the sample are
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reported by Ferstein (1980). 1't sample either received treatment
(IE or GE), in a day care setting (DC) or residential (RC). The
results are also recorded in terms of setting but these are of
secondary importance to determining the effect of IE.. The
interactions between treatment aud setting were limited.
In order to facilitate comparisons between the effect sizes of
the American and Israeli research findings, we* have applied the
techniques of meta analysis to reduce all data to the comn measure
of mean differences (that is the difference between the means divided
by the mean standard deviation of samples). These have been
calculated from the original F-tests, or from means and standard
deviations (ad) where provided. The results for the Israeli sample
are sumTnRrised in Table 2.
From Table 2 it is apparent that the IE group made a number of
gains over the GE group. The more specific psychologial tests
ir*licate the type of reasoning that might have been affected; this ai
the Embedded Figures test, of field independence, the IE group
denstrated a superior performance both in ternis of the time taken to
complete the test (a 1 sd lead) and in the number of correct figures
(a 0.77 sd lead). Some of the sub-tests on Thurstone's PMA also
reflect specific abilities addressed by IE, particularly the spatial
ar1 number tests (with effect sizes of 0.88 arxl 0.53 sd respectively).
The IE grc*ip also appear to be better adjusted to classroom demands,
as judged a a behaviour description inventory: including measures of
the ability to start and conclude work independently and under
supervision, persistence, cooperation, use of materials, and on
negative dimensions (where the IE groups BhoWed less instances) such
as aggression, disruptiveness, deviousness and so on.


















































Table 2 : Israeli data for 57 matched pairs 1 over a two year intervention
period































































Factor B (Self sufficiency)
Factor C (Adaptiveness to
work demands)
Levidal Self-Concept
Factor A (Failure at
school)
Factor B (Motivation for
learning)





*TJi.jts are mean aifferencesm 1 - m2 )/s.d.] Negative values occur when
the second sanple has a higher
mean.
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The most noticeable - and crucial - lack of success is in the
area of academic achievement. Feuerstein et aL. (1979) report only
two significant differences which favour the IE grcxip: Bibl? (p.01)
and geometry (p.O5). Feuerstein has to rely on the argument that
increased scores on standardised and general tests of intelligence
must, in the end, result in cognitive gains in school and everyday
life. This is not the case if it can be shown that IE lessons only
serve as preparation for the types of intellectual tasks involved in
psychometric tests. One needs to cemonstrate that what psychometric
tests measure is necessarily associated with the gains that the
pupils, parents, and school will recognise as substantial and
important qualitatively.
It is not acceptable to explain away the failure - as Feuerstein
et al.(1979) do - by saying that the GE group were superiOr on the
pre-test measures and that the IE gronp lost 300 hours of regular
classroom instruction. In the first place the pre-test results were
adjusted for in the post-test analysis. Secondly, it is tantanxxint to
saying that if you want the pupils to succeed in traditional areas of
academic performance, they must attend regular classes rather than
cognitive training ones. In fairness to Feuerstein he has been the
victim of his o'..zn conscienticusness: his GE control group received
their own brarKi of enrichment in curriculum areas (it is difficult to
justify doing nothing for one group of pupils when all have a common
need). However, some criticisms about the smallness of effect sizes
(i.e. with a differential of less than 0.5 sd) are partially blunted
if	 consults the data from North America.
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American data
Data on the effects of IE have been collected from five major
project sites in North America and Canada: Nashville 1 Louisville, New
York, Toronto and Phoenix, Arizona (Haywood &Arbitman-Sniith 1981).
Work began in 1977 and since then the findings haw been reported at
international conferences includirg the fifth Congress of the IASSMD,
Jerusalem (Haywood 1979, Arbitman-Smith 1979), the AERA* New York
(Arbitraan-Smith 1982) and the sixth Congress of the IASSMD, Toronto
(Haywood et al. 1982). Their findings have been reported in the
proceedings from these conferences, as guest chapters, and in a few
journals.
The sheer scale of this study is impressive; as many as 1000
children have participated in the evaluation. In some senses it has
also been a limitation: the five sites had differences in the
organisation of the public school system; they employed different
descriptors for the treatment populations, who also bad different
demographic backgrounds; and the battery of tests administered at
pre- and post-test were not consistent across different sites or
different year cohorts. This has led to a broad assortment of data.
the cther hand, the variability has allowed Haywood's research team
to make some interesting observations concerning the relatiw impact
of IE: it does not work equally well for all persons, for all
teachers and in all circumstances; there may need to be a minimum
inwstment of between 77-100 hours of IE tuition, per academic year,
before significant gains will be realised; the progrrnnme may nsed to
be taken at a reduced pace for slow learners; and treatment effects
may be multiplied if the IE teacher also takes the class for other
lessons (Haywood et al. 1982).
*4j j	 Edixationa1 Research Association.
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The Nashville study has been conducted with at least four
different types of students: Educable Mentally Retarded (EMR),
Learning Disabled (LD), Behaviour Disordered (BD) and Varying
Exceptionalities (yE - sb.xlents wFo learn poorly but whese diagnosis
is not determined). Subjects from each of these categories also
formed the contrast groups. All the students came from low-SES
backgrounds and many were from minority groups; in the case of
Nashville and Louisville 60 of the population were black. TF pilot
project ran from 1977-78 and since then successive one year cohorts
have been introduced. The 1980 pupils have subseqintly been followed
through to a second year.
The same techniques of meta analysis have been applied to the
Nashville data - and Louisville where the studies were combined - that
were conducted on the Israeli results (where the relevant information
was supplied). The Nashville sample has been chsen here to represent
the American study not because the results are the best but because
they have bi made the most available for pthlic scrutiny (}aywood et
al. 1981, 1982, Arbitman-Smith 1982). This information is summarised
in Table 3.
The early data gave encouraging indications of improvement in
terms of increased scores on tests of intelligence. In the pilot year
the gains across categories were significant at the .001 level. This
indicates a rise of 6.42 IQ points for the IE group (from 82.84 to
89.26) as compared with an average of 2.46 points for the control
groups (84.30 to 86.76). 'there were also significant improvements in
some parts of the Primary Mental Abilities test. However, no gains
were found in personality or motivational variables or on scho&l
achievement!
76
TABLE 3 : The Nashville data
(Adapted from Haywood et al 1982)
TEST	 DATES	 POPULATION SAMPLE EFFECT' P.
NUMBERS SIZE




Grouping	 U	 0.64	 .001
Numbers	 U	 0.60	 .001
Analogies	 U	 "	 0.48	 .001
Total score	 "	 E vs C
	 116,56 0.38	 .05
1978-9 Nashville
N	 VE(E vs C)	 26,21	 0.78	 .05
Thurstone's PMA 1977-8 nashville &
Louisville
Letter series	 E only	 116	 0.56	 .001
E vs C	 116,56 0.55	 .01
1978-9 Nashville
Reasoning	 VE(E vs C) 26,21	 0.55	 .064
Spatial - ______ ___________ 26,21	 1.13	 .001
Raverfs PM	 1980-1 Nashville
Total score	 E vs C




Broad cog. abil	 II	 U	 44,24	 0.79	 .01
Verbal ability	 SI	 0.90	 .001
Reasoning	 N	 SI	 0.67	 .01
Percept.speed	 SI	 U	 51	 0.28	 us
Memory	 U	 SI	 1.02	 .001




Peabody mdiv. 1978-9 Nashville &
Achievement	 Louisville
General info.	 5'.	 EMR(E vs C) 44,22	 0.82	 .01
SI	 IS	 E vs C	 190.104 0.25	 .05
Key Math Ding. 1978-9 Nashville
Arithmatic	 VE(E vs C) 26,21	 0.57	 .06
T$ Acdemic	 1980-1 Nashville	 Estimate
Achievem't	 C I class)
Eva C
Language	 II	 U	 10,10	 0.80-1.03 .01
Social studies	 5'	 8,8	 0.97-1.32 .05
Math concept	 II	 U	 10,9	 0.14-0.85 .10
Math app].ic.	 ss	 It	 10,9	 0.34-0.39 us
Science	 U	 51	 9,10	 0.14-0.16 us
Reading comp.	 5'	 10,9	 0.18-0.19 us
Reference Skills	 St	 51	 10,8	 0	 us







VE Varying Exceptionalities	 C= Control
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A similar pattern emerged for the following generations of IE
students. The 1978-79 and 1980-81 samples were also strongest on
gerra1 uasures of intelligence and particularly on these tests which
ap the cognitive functions which IE focuses on: an emphasis on
'verbal, cognitive, and reasoning abilities (see the Woodcock-Johnson
test), on spatial ability (Thurstone's PMA), and on the ability to
integrate ire than one source of information when data gathering (as
indicated by Ravens). Altheugji the 1980-81 cohort surprisingly failed
to make significant gains on the PMA, their lead over their control
groups on the Woodcock-Johnson battery was impressive (this is the
first time this test had been used). The gains were not uniform
across categories and the only areas where the EMR group showed
siiflcant improvement was on the information sub-test (Peabody Test)
and on measures of self-image (Piers-Harris).
Unfortunately the 1979-80 Nashvil1 data ha not been reported in
a way which allows the effect sizes to be calculated, alt1gh Haywood
et al (1982) conclude that the gains were not uniform across
categories, the gains for IE pupils were in the expected direction
68.75 of the time. These differential gains were significant in
terms of the PMA total score (p.001) and on several of the sth-tests;
spatial (.05), letter series (.05), word grouping (.01), and numbers
(.001); on Raven's matrices (.01) but not on achievement measures.
It is difficult to gain an accurate reflection of the gains just
by looking at Table 3: not all the tests were given for all cohorts
whilst other results have not been tabulated because they failed to
reach sizjiificance, thus distorting the picture. One also needs to be
aware of the size of the effect in order to interpret how nEaningful
it is; although the improvement of the experimental group over the
control is statistically significant on the Peabody test, the
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differential is only 0.25 standard deviations. However, to their
credit the Vanderbilt team have been diffident about claiming success.
TL students' performances on the California Test of Basic Skills
(CTBS) are reported for the first time for the 1980-81 sample.
Haywood et al (1982) are surprised to find that the IE pupils perform
significantly better in two out of seven areas measured in this test
(and better in absolute terms on 6/7 measures), since these are
considered to be second-order effects of the cognitive training
programme. Unfortunately the two year results (1980-82) fail to
provide the much naeded 'academic' support for the progrrnme. It is
reasonable to expect that cognitive modifiability will take time to
manifest but there must be some kind of time limit for realising a
return-on- investment.
The 1981-82 results were disastrous for Nashville. There were
very few positive effects of IE on any of the criterion measures and
none were reported as significant. There were even cases where the
control classes made greater gains than the IE ones (this was the
second year of the two year project).
The Phoenix two year effects provide an extremely interesting
counterbalance. Of all the American samples these children most
closely resemble those of the Israeli study. They were drawn from a
poor Mexican-American migrant farm worldng community where sctholing
is not a high status activity. The fact that this study was small
(E9, C11z27) makes the results all the more remarkable. e effect of
two years intervention (1978-80) appears to be a 15 points IQ gain
(Lorge Thorndike) contrasted with 6.12 and 5.75 for the control
groups. The gains for Raven's are even more dramatic; from 31-49, on
a 60 item test, for the IE group as compared with the control group's
gain of an average 4.72 items correct (a massive 1.63 ad
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differential!). At this point in the test it is not possible to score
withont abstract, sequential and analogical thinking. The Phoenix
1981-82 cohort, unlike those in Nashville, showed a significant
increment in favour of the IE group (p.001), on Raven's matrices (the
only information which is yet available).
Two years at Louisville for a small sample of twelve duildren who
all received IE instruction resultI in similar gains on the Woodcock-
John.n sub-tests arKi a parallel 15 point IQ increment. These children
had to controls as such, but their gains were meaningful in terms of
their past achievement history (Haywood et al. 1982).
One problem of assessing cognitive modifiability is that
standardised tests do not always pick up observed changes in the
performances of the low ftmctioning; e.g. they may be more attentive
or more willing and so on. These discrepancies have prompted the
Vanderbilt team to find alternative ways of assessing cognitive
char*ge. They are also aware of the need for a more fine-grained
analysis of effects which include sensitive measies of the types of
cognitive and affective factors likely to be influenced by IE
(Arbitman-Smith & Haywood 1980). To this end they have been working
on a number of tasks which will assess if IE training results in tore
efficient use of problem solving processes. These tasks include
mastery (of the types of problem encountered on IE), and domain
specific and domain independent meases of transfer (Arbitman-Smith
1979, 1982, Arbitman-Smith, Haywood & Bransford 1982). Maze problems
have also been given to some pupils as a measure of willingness to
engage and persist in problem solving activities (task-intrinsic
motivation). Not unexpectedly, the IE experience appears to increase
"transferability" (Haywood et al 1982).
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Post-intervention Effects (Israel)
An interesting follow-up opportunity presented itself to the
Israeli research team when many of their former subjects were drafted
into the army, two years after the termination of the IE programme.
As part of the army induction process they were given a test
resembling the American Army Alpha (the DAPAR). The performance of
184 subjects (95 IE and 89 GE) for whom earlier data existed on
Thurstone's PMA were tested. The DAPAR yielded highly significant
differences (p.001) In favour of those who had previously received IE
instruction. The gains achieved by the IE group, immediately
following the intervention, were not only sustained but contirnd to
differentiate between the two groups after two years had elapsed
(Fetrsteiri et al. 198W.
The difference scores between the two groups on the PMA ar1 DAPAR
tests were plotted from the pre-test of the initial study to this
final follow -up. The data closely fr)llowed a liiar trend which was
significant at the .000 level. l'rke IE group showed cumulative gains
over time with respect to themselves and the GE group. This is
particularly significant when one considers the typical fate of the
effects of an intervention programme: differences between
experimental and control groups increase during and immediately
following intervention, but once the project is terminated these
differences fade as a function of time, in fact as a quadratic
function. Feuerstein interprets these results as strong support for
his claim that IE effects structural changes in the recipient which
enables him to continue to learn and become modified by direct
exposure to tie environment; so tie effects will increase with time
(Feuerstein et al, 1981_A).
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IE in the United Kingdom
A study of IE has recently been completed in this country. It
was produced by a consortium of five Local Education Authorities,
through the offices of the Schools Council, who were responsible for
introducing IE into the five areas (1981-83). The results had
important bearings on the administrative costs and implications of IE
and addressed questions such as: the suitability of the material for
our pupils, problems of staffing, timetabling, teacher training, the
difficulties teachers had (especialy in interpreting the teachers
guides), and positive and negative experiences which arose out of the
IE study (Weller & Craft 1983). Thus the work was undertaken mainly
from a airriculum development point of view. Although the report was
generally laudatory of the IE proeralnme it was accompanied by little
hard data. In one case at least the classroom observation by the
local evaluator had not consisted of more than one visit per term.
Only at the Oxford Conference, held at the end of the two years, were
questions being asked as to how best to convince administrators of the
need for IE.
St}t4PR.Y OF EFFEZS OF IE
Both the Israeli and American data have revealed that IE makes a
considerable impact in the area of measured intelligence: after two
years of instruction those pupils in Arizona receiving IE maintain a
differential gain over their control groups of at least one standard
deviation (which could indicate a rise of 15 IQ points). In the case
of the Israeli sample - with its enriched control group - gains of
similar magnitude (0.85 sd) were only realised two years after the
intervention ceased. However, IQ increments alone are not sufficient
to justify the introduction of an expensive remedial progrRmm. Where
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the psychometric tests measure those types of cognitive ability which
IE strives to teach, those who received instruction do indeed
demonstrate superior performances (for example, on Raven's matrices,
some of the sub-tests of Thurstone's PMA and the Lorge Thorndike and
Woodcock-Johnson non-verbal tests).
There may also be important differences in affective factors such
as drive, persistence and self-perception which may not be picked-up
by conventional psychometric tests but are obvious to the teacher
(Haywood et al 1982). 1'rse factors may eventually lead to second-
order changes in performance: the remote transfer of academic tests.
The lack of support in areas of school curricula is disappointing.
The Nashville team were beset by problems when the school system was
reoranised; this meant many of their pupils could not be followed
through and it also caused disruption to the smooth running of the
programme. It is to be hoped that the important gains seen in the
area of general intelligence, some 15 points for retarded pupils, will
eventually be witnessed in other areas concerning their scholastic
functioning.
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PART 3: TEST REIJITFD ISSUES
The second aspect of Feuerstein's methodology is a form of
clinical diagnostic assessment which is derived from the same
cognitive model as the IE instruments. The use of static forms of
psychometric measurement has contributed to the persistent
underestimation of the capabilities of the retarded, the alLturally
different and those who are low functioning for a variety of social
and emotional reasons. A discussion of Feuerstein's humane and
optimistic approach to the assessment of low achievers, the 'Jrnfr
Potential Assessment Devic& will be dealt with separately, in Part 4
of this review.
In this section some of the background issues concerning the
assessment of intelligence will be raised along with a discussion of
how tests based on 'learning ability' may help to overcone some of
these problems. Attempts to eliminate test bias from within the
psychometric tradition have proved both unimaginative and ineffective
(Hegarty & Lucas 1978). IQ tests measure only the degree to which
children have spontaneously acquired from their natural environment
the skills arx knowledge which cumulatively predict academic suncess.
Tests of learning ability, on the other hand, can provide positive
information on the child's capabilities rather than his current
limitations, because they liwolve an explicit teaching component.
INTELLIGE
Intelligence has been alternately conceived of as maximally
sensitive to the influence of heredity factors or to environmental
ones. Stott (1983) critically examines the evidence for and against
the genetic basis for intelligence, (as seen through the eyes of the
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main protagonists in the debate, Eysenck and Kamin), and ames down
in favour of an interactionist position. Intelligence has also been
viewed as stable (Bloom 1964) or as flexible (Clarke & Clarke 1984),
as a general factor (Spearman 1904), a constellation of separate
abilities (Thurstone 1954), or as a group of general abilities related
to two distinct kinds of intelligence: "fluid" and "crystallised"
(Cattell 1971).
There are many other dimensions along which the IQ debate has
raged, (such as its relationship with socioeconomic status, race and
achievement), aithough the heated conduct of the discourse has
sometimes been less than intelligent. T1e amount of trees felled to
provide paper for this dispute is already a conservationists
nightmare. It is not the intention to add to this alarm by
documenting the history of the mental testing debate: Amongst
others, 'Intelligence: Heredity and Environment' by Vernon (1979)
more than adequately covers these issuas.
Ferstein's n position is that intelligence can be defined as:
"the capacity of an individual to use previously
acquired experiences to adjust to new situations.
The two factors stressed in this definition are
the capacity of the individual to be modified by
learning and the ability of the individual to use
whatever modification has occurred for future
adjustments." (Feuerstein 1979, p.76).
He makes the proviso that for certain individuals, learning how to
learn, that is, modifying the cognitive structure responsible for the
individual's mode of learning, must first be induced. In terms of
intelligence it may be more important to know xw an individual uses a
particular cognitive strategy than whether he had acquired it before
the test interview. Thus, a measure of 'learning ability' may be a
better reflection of an individual's ability than an IQ score.
A number of personal and social factors, inclixling 'culture' are
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known to influence test performance (to be discussed). Cattell's
(1971) notion of "fluid" and "crystallised" intelligence may be
helpful in suggesting why such factors contribute to the
t1erestimation of ability.
The two types of intelligence, which have been isolated by a
process of factor analysis, have quite distinct properties.
'trystallisec:V intelligence shows itself to be heavily loaded on tests
where purely learned judgement skills are required, of the type
encountered on IQ tests. 'Fluid" intelligence shows itself on tasks
involving series, classification, analogies and topology, which,
because of their perceptual besis, are considered equally accessible
to individuals regardless of their educational background; it has a
quality which can be directed at any problem in which the answer does
not depend upon recourse to stored memory solutions.
Although 'crystallised" intelligence is a useful predictor of
school success, and throughout the school years it tends to be
correlated with 'fluid" intelligence, it is not entirely satisfactory
as a measuring concept (Cattell 1971). The pattern of unity is
different in different schools, with different curricula and in
different cultures. Furthermore, "crystallised" intelligence is
influenced strongly by factors such as personality, motivation and the
quality of educational opportunity. A traditional intelligence test
may fail to represent the type of intelligence C'fluid' which is
least sensitive to the negatiw influence of situational variables.
In recent years the practice of intelligence testing has come
under considerable fire. Tbe concern has been primarily with respect
to the use of intelligence tests for categorising or labelling
individuals in order to set long-term educational goals, matched to
their presumpbly fixed abilities (as indicated by the test results).
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All too frequently the purpose of assessment seems to be solely
administrative. In the field of mental retardation, however,
assessment techniques which lead directly to enhancing procedures are
rded.
ARE IQ TESTS UNFAIR?
The main justification for using IQ scores in the immediate
practical sphere is to predict educability. Test results do
correlate highly with performances in school and beyond, which may
account for the durability of the tests given their current
unpopularity. However, except in cases of severe subnormality, it is
also true that the earlier the measure and the longer the period over
which IQ is predicted, the less reliability the measure has. This
declining accuracy of prediction over time reflects genuine
developmental and personality changes (Clarke 1978). Moreover, IQ's
serve as poor predictive measures for the latter adjustment of the
retarded (Brown & French 1979). Single trial measures typical of
st IQ tests often bear no relationship with the much higher scores
which can be obtained after training (Clarke & Clarke 1973).
Few would dispute that psychological tests and the theories
underlying them are exempt from criticism. Mental testing has long
been the subject of intense public controversy. Although Jensen's
book 'Bias in Mental Testing' (1980) was written as an antidote to
what he calls the 'anti-test syndrome' it nevertheless snmrnr1ses the
breadth of current dissatisfaction with psychometric tests:
"The chief criticism directed against 'IQ tests'
are that they are culturally biased against
minorities; that the test items appear schoolish,
defective, or trivial; that psychologists cannot
define intelligence and therefore cannot measure
it; that the tests measure nothing but the
ability to do well on similar tests; that the
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tests fail to measure innate capacity; that the
norms are unsuitable for minorities; that the IQ
is a measure only of specific knowledge and skills
acquired in school or a cultured home; that the IQ
is inconstant from early childhood to maturity;
that the test scores are lowered when the tester.
is of a different race; and that the tests and
test results have been misused." (Jensen 1980,
pp.Z3-24).
One must have sympathy with some of Jensen's counter-criticisms.
1 rightly points out that much of the popular attack is entional, ad
hoc and self-contradictory, and it generally lacks consideration of
the type of psychometric information needed for the proper evaluatiDn
of the tests.
On the other hand, protagonists in favour of dynamic tests share
valid reservations about the limitations generated by traditional
tests. IQ tests do not indicate a particular subject did poorly
and, not surprisingly, unidentified problems are likely to remain
unsolved (thus present performance may well be a od predictor of the
future!); they say nothing of 'learning ability'; they overlock the
influence of extraneous factors and the resulting aggregate IQ score
oversimplifies the child's individual pattern of strengths and
weaknesses. As to the question of the estimation of 'innate'
capacity Jensen would argue that quantitative genetics already exists
as a scientific way of determinir it. This is of little consolation
for the child unable to give his best in the Assessment room.
The issue in this thesis is not that IQ tests are inherently
'evil' or that they have no role to play but rather that they may
underestimate the capabilities of low-functioning individuals.
Standardised tests, when used correctly, overcome the vagaries of
informal assessment; they make the observations of different
examiners quantifiable and consistent (Warren 1977). They are also
an economic way of obtaining a wide range of information that can
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assist in the planning, execution and evaluation of teaching
programmes. The danger is that, over time, it is concluded that
what is not measured does not exist.
Ornstein (1976) has made an intelligent contribution to the IQ
testing debate. He remarks that the fact that disadvantaged students
do poorly on IQ tests does not mean that the tests are unfair or
biased. The scores reflect the unfairness of social and
environmental conditions and these conditions, like the test, are
fairly valid for predicting school success. The solution is not to
deny the child's deficiencies, or to abolish the tests that highlight
them, but to eliminate the edational ath social inequalities that
give rise to them. This is precisely what advocates of 'dynamic'
modes of testing aim to achieve within the testing session: the
opportunities for success are equalised for different individuals
since the tasks are based on the ability to learn new material.
Problem solving strategies, which are not part of the subject's
existing repertoire, may be supplied by the examiner who is mainly
interested in seeing how this :Information is used.
'CULTE FAIRNESS' IN ASSFSSME
The impetus to develop tests of learning ability (including
Feuerstein's own learning Potential Assessment Device), has resulted
from the realisation that culturally diverse children suffer in
comparison with the indigenous population for reasons which may be
unrelated to their ability (Feuerstein 1979, Hegarty & Lucas 1978).
The fact that certain ethnic groups are over-represented in
classes for special education is widely documented and rarely
disputed. The use of unjust and unsuitable tests are frequently
blamed for this unfortunate state of affairs. For some, this amounts
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to a charge of overt racism within the school (Hilliard 1980).
Complaints of test discrimination, in relation to culture, nerally
fall into three categories: in the main they are designed sal scored
in accordance with the indigenous, white, middle-class values which
may be alien to some subcultures; secondly, given the racial bias of
the tests, objections have been raised as to how the information is
used; and lastly, minority children seem to suffer more than their
middle-class counterparts from 'atmosphere' variables during the
course of the test (Bailey & Harbin 1980).
It would be difficult, if not impossible, to divorce the effects
of culture from cognition. Man is a product of his experience and
these experiences vary between and within different societies; they
reflect affluence, opportunity and social values. A comparative
psychology of cognition may be one answer, but here .is not the
appropriate place to expand on the individuality of the cognitkxi of
certain cultures. The interested reader is referred to Cole and
Scribner's (1974) 'Culture and TIught: A Psychological Introduction'.
However, this book does not address the question of wide variability
of performance within a culture for children of similar circumstance.
Feuerstein's (1980) theory of mediated learning experience, and
differential exposure to it, could account for such differences.
Historically speaking, the most common strategies employed by
test developers to eliminate bias have been to translate existing
tests from one 'cultural language' to another, or, to minimise the
verbal arid numerical components of the test. Examples of the latter
include the Culture Free Intelligence Test (Cattail 1950), and Ravers
Coloured Progressive Matrices (Raven 1962). 	 Verbal arid number tests
are however better predictors of educational achievement. Research
consistently shows that despite attempts to 'desocialise' the tests,
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children from low income and minority families usually score lower
than the white middle class (Bailey & Harbin 1980).
Other alternatives to the cultural problem have included the use
of adaptive behaviour scales or special group norms but both are
controversial: Bailey and Harbin (1980) report that the former can
lead to under-representation of minority children in special
educational placements and the latter, which confines a child to a
particular reference group, may actually work against his chances of
social mobility.
The failure of minority and low-SES children to equalise
performance has not been universally attributed to test
discrimination. Jensen's 1969 paper has been widely associated with
the view that the inferior performance of blacks and low income
families is a reflection of their true genetically determined
abilities. Yet, on the basis of his work with Indian Culture, Das
(1973) has concluded that birth into a higher caste has rx absolute
advantage in terms of cognitive abilities. Ecaiomic prosperity, on
the other hand, was more important than high class birth order in
providing suth an advantage. One must be careful not to confuse the
influence of culture with that of poverty!
Test	 variables which impede test performance are
not, however, a prerogative of the poor or culturally different;
although there is some evidence to suggest a higher prevalence of
extra-intellectual handicaps amongst these groups (Coleman 1966,
Goldstein et a 1978, Henderson 1980). The effects of anxiety,
impulsivity or low motivation are neral1y deleterious in terms of
test performance regardless of the individual's race or cioeconomic
status. Advocates of 'dynamic' testing, including Feuerstein (1979),
believe that a substantial proportion of the negative influence of
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test situational variables can be eliminated by this interactive node
of testing.
(X*?REIATES OF LOu TEST PERFORMANCE
Until the 1960's individual differences in cognitive processes
were thought to mirror basic differences in IQ. More recently
personal and social factors have been explored as possible
contributors to the variance. Different subgroups patronise
different linguistic codes (Bernstein 1961), and although the
preferred moth cannot be assumed inferior (Labov 1970), the tests are
typically constructed in the language of the middle class. This
raises the possibility that certain 'cognitive styles' may be
incompatible with test taking activities (Cohen 1969).
Survival skills necessary in the street may be in sharp contrast
with those required in the school; impulsivity is for some an
expression of moment to moment, hand to mouth living but it is
maladaptive as far as the school is concerned. Poor perceptions of
personal efficacy (Wiens 1983), 'learned helplessness' (Dweck &
Reppucci 1973), anxiety (Culler & Holahan 1980), and impoverished
motivation (Zigler & Butterfield 1968) are all strongly associated
with disappointing performances.
Zigler, Abelson and Seitz (1973) hypothesised that the
exceptionally low IQ scores of young economically disadvantaged
children is more a reflection of their fearfulness of the tnfamiliar
testing situation than any cognitive or linguistic deficits. This
'motivational' interpretation of poor performance would predict that
familiarity with the eamirr. would result in significantly greater
test-retest gains in scores for disadvantaged children. Indeed,
Zigler et al. (1973) reported a ten point retest increment for such
92
children whilst no such differences were evidenced in their non-
disadvantaged group (wbo presumably had fewer fears to allay).
Studies of the reflective-impulsive psychological dimension
support the view that it is correlated with test performance when
response uicertainty is involved, of the type encountered in many IQ
tests. When tests are given in the conventional way, the examiner is
obliged to note the subject's first choice of response. 	 The
'concrete' record of the interaction sbows only that many errors were
made bit the resulting low-level score may rt represent the subject's
'true' ability. An impulsive conceptual tempo is therefore a
considerable handicap to a child faced with a psychometric test.
A great deal of work on the impulsive disposition has been
conducted by Kagan and his associates, both in developing diagnostic
tests arxl in establishing whether or not the trait is modifiable (see
Messer 1976 for a review). Kagan, Pearson and Welch (1966) found
that children trained to be reflective increased their response
latency significantly although it did not improve their accuracy
scores.	 This problem has been dealt with previously.
Instead of forcing subjects to delay their responses, in the vain
lxpe that they will spend the time considering alternatives, it would
seem far more efficient to teach them the skills that would enhance
such an analytic approach. Consistently positive results, in terms
of response times and error rates, have been obtained w1 impulsive
children are trained to use problem solving strategies (Egeland 1974,
Messer 1976). A deliberate part of Feuer5n.'s testing methxiology
is to correct such 'deficient' cognitive strategies during the actual
test session which then enables the subject to perform optimally (see
Part 4).
Meichenbaum and Goodman (1971) taught efficient scanning
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strategies to two groups of impulsive pupils. One of these groups
was told to rehearse the task instructions aloud to themselves (to
encourage attention and internalisation). As a result of the
training both groups Increased their response times but only the self-
instructed group improved on their error scores.
CAPACITY VS 1PE'rEcE?
The fact that test performance can be influenced and depressed by
a variety of non-cognitive variables would seem to lead to a
distinction between what a person can do Quis capacity), and what he
does do (his competence). The notion of untapped 'abili( is
pertinent to all diagnostic assessment situations, particularly for
the low functioning: that these children have a capacity beyond their
currently available competence is the underpinning philosophy of all
forms of remedial education. Bortner and Birch's (1970) paper has
been of seminal importance in integrating the scattered lines of
evidence concerning 'capacity' that have emerged from British,
American and Russian laboratories. 1tir conclusion is as follows:
"Our consideration of the relation between
cognitive capacity and cognitive performance in
mentally subnormal children, as well as In normal
children and experimental animals, permits a
general conclusion. It is clear from all these
data that performance levels under particular
conditions are but fragnientory indicators of
capacity... Glaring differences occur in the
estimates of potential when meaningful alterations
are made in the conditons of performance."(Bortner & Birch 1970, p.742).
Birch and Bortner's interest in 'capacity' sprang from their
earlier work (1966) on the question of the degree to which children
possessed concepts which were not available for use when they
performed under ordinary free-field conditions. They fo.ux1 that by
manipulating the test conditions higher-order mental abilities were
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revealed in their sample than would otherwise have been apparent.
This was also true for brain-damaged individuals (Bortner & Birch
1970). Similarly, Mehier and Bever (1967) found that the typical
response of 'non-conservation' of number in their young sample was not
replicated when the response called for was eating: here the subjects
demonstrated conservation in action!
The emphasis of the British approach to highlighting the
distinction between capacity and performance emerged from an
investigation of the work habilitation and productivity of retarded
individuals. Clarke and Frmelin's (1955) stixly of the trainability
of adult imbeciles illustrates this generation of research. The
prevailing expectations for the six severy retarded individuals in
their study were extremely low. Nevertheless the exceedingly low
initial levels of performance that these imbeciles displayed bore
little relationship with the much higher levels obtained after
structured training. Once learning had commenced they proved quite
capable of completing tasks, for which they could be paid, in a
sheltered industrial workshop. In theory all of the tasks they were
given s1X)uld have been beyond their competence. This underscores the
point that the 'once-only' measures of performance of typical IQ
tests, provide wry unsatisfactory indicators of ability for retarded
individuals.
The American work hasfocused on the motivational and non-
cognitive aspects of test performance (for example, Zigler &
Butterfield 1968). It goes without saying that if a child's
performance is inhibited the test fails to reflect his true
'capacity'.
Russia's contribution to the debate has been directly influenced
by the work of Vygotsky, written before 1934 and posthumously
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translated into English. In his innovative (1978) book, Vygotsky
differentiates between two simultaneous developmental levels in the
child: the actual developmental level (which represents already
completed developmental cycles), ar1 the 1zone of proximal development'
defined as "...the distance between the actual developmental level as
determined by independent problem solving ari the level of potential
development as determined through problem solving under adult
guidance..." (Vygotsky 1978, p.86).
According to Vygotsky developmental processes do not coincide
with learning processes, rather, they lag behind and it 1s this
sequence which results in the 'zone of proximal development'. The
zoc represents those functions that have not yet matured but are in
the process of maturation; functions that are currently in an
embryonic state.
The 'zone of proximal development' is a powerful concept in
developmental research and one that can markedly enhance the
effectiveness of the application of diagnostic assessment to
educational problems. By this method one can take account of
processes which are already completed as well as those which are
presently be1rg formed. Vygotsky (1978) has not only challenged the
assumption that what a child does on his own is the best measure of
his ability but he also provides the means to test the assumption
(above).
All dynamic testing methods, testing to the limits, owe a debt to
Vygotsky's distinction. The extent to which a child can use adult
assistance differentiates between children of the same IQ but with
various reasons for their poor performance: impoverished educational
experiences or genuine inability. According to Luria (1961,1971), a
student of Vygot sky, what the child does today with help becomes the
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basis of his independent activity tomorrow. Measuring his response to
adult guidance therefore gives a prognosis for the child's
developmental potential.
The capacity/competence differential has ignited discussion as to
the failure of IQ tests to reflect a person's capabilities and tests
of learning ability have been suggested as an alternative. However,
there are problems with using notions such as 'learning ability',
'capacity' or 'potential'. Some have argued that since we cannot
measure them directly we should confine our discourse to performance:
the vehicle through which they are expressed. This avoids the need
to iiiake inferences about abilities which may or may not exist, but
what is inferred can be real and it can be of greatest significance in
practice. To deny the existence of abilities, dispositions, or
whatever, would severely restrict the possibility of understanding
himan behaviour.
Cronbach (1970) does not view the learning ability construct as
either satisfactory or helpful. However his comments are addressed
to intelligence tests, as tests of learning ability, and not tests
constructed on the notion directly. In this case one would have to
agree with him that IQ tests do not measure learning ability. His
objections to the trainability of learning ability and its lack of
universality across different learning situations have been dealt with
by Hegarty and Lucas (1978). These authors would have reservations
about any learning theory which claimed to be unidimensional: there
are many kinds of learning situation and it is understandable that
competence in one area does not guarantee competence in another. In
the psychometric tradition abilities are thought to be relatively
iriependent of each other.
If a subject's performance on a learning ability task can be
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improved with tuition, as Cronbach protests, then calling it 'learning
ability' might be a misnomer: the construct is related to achievement
rather than ability. Hegarty and Lixas (1978) attempt to resolve the
difficulty by asking the question: is the improvement a result of
improved ability or is it because ability is structured at different
levels which require others to be actualised before they can be
effective? They make the distinction between 'actual' and
'potential' abilities. For example, one would need to be able to play
the piano well (achievement related) before being able to demonstrate
an inspired interpretation of Bach (potential related). The latter
depends on the former for expression but not for its existence.
Feuerstein (1979, 1980) makes the same distinction between
'potential' and 'ability' (or competence). T1 provision of mediated
learning experience in Instrumental Enrichment may furnish the
individual with skills that are they key to unlocking dormant
'potential'. For Feuerstein the point of IE training is that the
ability to learn efficiently is trainable!
Two issues have been allnded to: the first is that a meaningful
distinction can be made between capacity and competence. The second
suggests using 'learning ability' as a means of investigating the
difference. The Learning Potential Assessment Device, as the name
suggests, utilises such an approach (Feuerstein 1979).
Doubt has been expressed as to the feasibility of measuring
ability performances and attainment performances separately but this,
in part, is just a war of words: if a child, with adult assistance,
demonstrates competence at a level previously triavailable to him then
this is indicative of a capacity which can be exploited with tuition.
Unfortunately little is known about 'learning ability' as a
theoretical construct; how it is structured and how it relates to
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neighbourin constructs (Hegarty & Lucas 1978). Perhaps we sluild be
asking whether the learning ability construct is useful and whether
tests of learning ability say anything about individual differences
that intelligence tests do not.
IS 'fliE 'LEARNING ABILI1Y' NS'IRUCr USEFUL?
It is difficult to spell out the precise nature of the
relatic*iship between intelligence and learning ability. 1 two are
often taken to be synonymous although they are not. One can assume a
child who learns quick and well is intelligent but the converse is
not automatically true. T confusion reflects a genuine complexity;
obviously the ability to learn is involved in the actualisation of
intelligence, and vice versa, and it would be difficult to give a
satisfactory account of either individually.
Tests of learning ability are not without problems bt they may
help to overcome some others that are associated with intelligence
tests. They are not intended to replace them in any general way.
Hegarty and Lucas (1978) have outlined several areas where learning
ability tests could provith valuable information: firstly, there is
an obvious relationship between school achievement and the ability to
learn. Learning ability tests demonstrate a child's capacity to
profit from instruction and therefore the information is of direct
relevance to any teachirg situation.
Secondly, these tests attempt to reveal 'capacity' as distinct
from prior achievement. Because IQ tests seldom involve an explicit
teaching component they are obliged to draw heavily from a common core
of experience for the test items - these inevitably reflect the
majority 'culture'. On the other hand, tests of learning ability, as
a requirement, are based on material which is quite different to
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arything the child is likely to have encountered. Furthermore, shuld
any differential familiarity with the type of test item exist,
particularly since the advent of the educaticmal toy, the effects are
reduced by providing practise opportunities. The child's
misunderstandings are corrected at this stage.
There is also evidence to suggest that learning ability tests can
discriminate between children with uniformly low IQ's. ihe ]arning
ability of three different types of children was investigated by
Jensen (1963). These included EMR with IQ's between 50-75, average
(IQ's of 90-110) and gifted children (IQ's of 135+). Children of
average and high IQ returned average and high ability scores, so for
them IQ served as an adequate predictor of capacity. The EMR grcup,
however, showed considerable variability with respect to learning
ability: their scores spanned the whole range. In fact the two
fastest learners in the entire study had IQ's of 147 and 65!
Although the learning scores correlated with IQ at all three levels
the variability was greatest amongst the retarded. Misclassificatics
were only found in this grcup.
It was also the EMR group who made the greatest gains as a result
of practise. Tests of learning ability may therefore be particularly
suitable for the assessment of low-functioning individuals.
Interestingly enough, Jensen (1963) hypothesises that the fastest
learners in the EMR group are not really retarded in the primary sense
but at some point fri their development they failed to learn the kinds
of behaviour which are a mecessaxy basis for school learning and for
the kinds of knowledge and skills tapped by IQ tests. Ferstein's
notion of the lack of niediated learning experience is a compatible
explanation for inadequate skill development (Feuerstein 1980).
Moreover, once provided with encouragement, practise and the
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appropriate skills Jensen's 'secondarily' retarded subjects were able
to demonstrate increased competence (Jensen 1963).
1E LEARNflC ABILITY WNS'1JC IN USE
The gradual introduction of learning ability tests mirrors a
trend in the practice of educational psychology towards a 'process'
orientated approach which fulfils a diagnostic/prescriptive function
rather than a classificatory/descriptive one. Despite the ambiguity,
sbxlies based on the learning ability construct may have a significant
role to play in educational assessment and informed intervention.
One of the most extensive programmes to exploit the learning ability
idea has been Feuerstein's assessment and remedial work with low-
functioning adolescent immigrants in Israel (Feuerstein 1979,1980).
His work on the Learning Potential Assessment Device will be discussed
in Part 4 of this review.
For a variety of historical and social reasons standardised tests
have been criticised and at times outlawed by the Soviet Union. At
the same time the Russians have a major commitment to special
education. In recent years there has been a growing interest in
reliable methods for the differential diagnosis between the
'temporarily delayed' (non-organic) and 'oligophrenic' (organic) forms
of retardation. The Russians have concentrated on the development of
clinical diagnostic tests to evaluate differences in 'learning
potential' (derived from Vygotsky's theory of the 'zone of proximal
development'). It is argued that the main difference between a
learning disabled and a tru5 retarded child lies in the width of
their 'zones of proximal development'. A wide zone is indicated by a
reduction in the amount of adult prompts offered to the thud during
the course of the test and the pupil's subsequent demonstration of his
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ability to transfer this learning to new tasks. The view is that
intellectual development will be maximised if training is directed
towards the upper end of the observed zone of next development.
Unfortunately, in common with many second-hand reports of Soviet
psychology, there is a lack of specific details (see Brown & French
1979).
Sutton's (1977) 'teaching experiment' in an ESN primary school in
Birmingham was designed to see whether the Russians' technique (above)
could be used to separate children into 'temporarily delayed' or
'oligophrenic' groups. In 109 out of 125 cases he found that the
children's responses to teaching did correspond to an independent
diagnosis of impairment. Feuerstein (1979) would however be opposed
to attempts to set low educational goals for the 'oIo.phrenic' group
based on their 'permanent' limitations.
The work of Budoff and his associates has been particularly
important in illustrating the need for the 'learning potential.'
approach for the assessment of disadvantaged individuals. Budoff
advocates a 'test-teach-test' paradigm; the rationale being that
since these children demonstrate competence in the p1aygrcind their
inability in the classroom is, amongst other things, dt to the lack
of opportunity to develop middle-class problem solving skills. By
introducing a training element into the test such an opportunity would
be provided. Whilst the pre-test measure indicates the subject's
present comptence, the post-test score reflects his trainability or
'potential' (Babad & Budoff 1974). This discrepancy is hypothesised
to be largest for children from disadvantaged backgrounds.
Budoff et al have investigated the 'teaching' paradigm using a
variety of different learning tasks including their own Series
Learning Potential Test, SLPT, (Budoff & Friedman 1964, Budoff &
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Hamilton 1976, Babad & Budoff 1971, 1974). A general distinction
which he and his associates make is between children who are
educationally retarded aixi tlse wh are mentally retarded. This is
similar to the distinction made in the Soviet Union.. The SLPT
differentiates between three groups of children according to their
responses to coaching: gainers, non-gainers, and tFose wlx are high
scorers witFout coaching.
Sparse social data suggests that the gainers tend to be from poor
FEmes and disorganised family ixiits whilst low achievers from middle-
class backgrounds are mainly non-gainers, or mentally retarded, since
environmental rearing conditions are already optimal for these
children (Buioff 1967). The 'gain' ratings have been used to predict
succes within a classroom curriculum (Budoff et al. 1971) with greater
success than IQ measures.
A very interesting study by Babad and Budoff (1974:) used the SLPT
to confirm a considerable potential to reason amongst IQ-defined
retardates. (These tasks require conceptual rather than rote
learning). The SLPT was administered three times to 126 children of
three ability ranges: bright (of mean IQ 113, N=64), dull-to-average
(with IQ's between 80 and 90, N=37) and subnormal (with IQ's below 80,
N=25). Training in problem relevant strategies followed the second
administration. This meant that a practise effect, that is the
difference between the second and first scores, as well as a training
effect (the difference between the third and second scores), could be
measured.
All groups gained from repeated administration, however, the dull
pupils showed greater practise effects than both the subnormal group
(p (0'), and the bright group (p(.001). Likewise, all groups
benefited from training but here the results were different: both the
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subnormal group and the dull group gainsd significantly more than the
bright group (p(.005 and p(.O25 respectively).
The fact that the high-IQ subjects made the least gains was not
due to 'ceiling' effects but because they were a1readyperforming
maximally on the pre-test; their post-test scores were at least two
standard deviations below the ceiling (Babad & Budoff 1974). Whilst
the dull group were able to benefit from either practise or task-
appropriate training, the subnormal sample seemed to profit most from
the training. This is in line with our expectation that low-
functioning individuals have difficulty benefiting from direct
exposure learning situations but can make gains when the learning
situations are structured. More than one third of the subnormal
group surpassed the pre-test mean of the bright group, despite a 41
point difference in the average IQ's of the two groups!
A further study (reported in the same paper) was carried out to
test the predictive power of the SLPT with that of an intelligence
test. T criteria for success was school achievement as measured by
teacher ratings on an eleven point scale. Whilst the IQ and learning
potential measures were almost identical for the bright group, for the
two lower ability groups the learning potential predictions were
actually superior. This indicates the greater sensitivity of
learning potential measures for low-ability pupils (Babad & Budoff
1974). These results parallel Jensen's earlier (1963) findings that
low-achieving children are not a homogenous group with respect to
learning ability.
Dynamic forms of testing may influence both 'procedural'
variables, such as visual scanning behaviour, and 'orientational'
variables, such as anxiety, in a way that leads to higher levels of
performance. Betbge et al. (1982) tested this hypothesis on a group
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of 72 children, aged approximately 8 years 7 months, who were matched
for ability and tested on the Raven's matrices under one of three
conditions: standard, as the manual recommends; ongoing feedback and
strategy verbalisation. They found that even after a single
administration significant differences between the groups had emerged
(p( .02). Not only did the verbal and elaborated feedback conditions
reduce the negative influence of non-cognitive factors, (the
differences between these and the standard condition were significant
at the .01 level), they also resulted in more efficient scanning
• procedures, as measured by eye movement analysis, which are pertinent
to the success on this type of reasoning task.
Bethge et als (1982) results therefore not only demonstrate that
dynamic forms of testing can positively influence pupil performance,
but they also give some indication of how this may occur.
The National Foundation for Educational Research (NFER 1978B) has
developed a test of children's learning ability as a means of coping
with the problems of multicultural assessment. The grc*ind work for
this test was based on a previous study, conducted by Judith Haynes
(1971), on the learning ability of 125 young punjabi-speaking Sikh
children. Haynes had found that her learning ability battery
predicted moderately well with subsequent school achievement and in
any case did so better than the performance subscale on the Wechsler
Intelligence Scale for Children (W1SC). Hegarty and Lucas (1978) were
on the NFER research team sal they scight to investigate whether the
technique had broader, multicultural, applicability since Haynes'
sample were all Sikh children from the same thndon area.
The NFER test of children's learning ability (1978B) assesses the
pupil's ability to respond to a structured teaching situation. The
individual battery was administered to a national sample of 386 West
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Indian and Pakistani children, (average age 7 years 9 months), along
with the short form of the WISC. Twelve months later tests of
attainment in vocabulary, mathematics and reading were given to these
pupils so that the predictive validity of the NFER test could be
compared to that of the WISC. A consistent picture of superiority of
the tests of learning ability emerged as predictors of the criterion
or 'attainment' scores (Hegarty & Lucas 1978).
The references cited in this section are illustrative rather than
exhaustive; they emphasise where and hew tests of learning ability
can be used when traditional tests are zisuitable. The work of Betige
et al. (1982) indicates hew dynamic assessment can incorporate human
factors into the analysis of cognitive performance. it is in the
area of multicultural assessment and the assessment of low-finctioning
individuals, however, where the practical significance of these
manipulations in the test conditions are most clearly felt. The use
of learning ability tests confirms a considerable ability to reason
amongst low-IQ children which is not indicated on standard measures of
intelligence. Children who lack abstract problem solving skills,
never having been taught them, benefit considerably from this
approach.
The literature indicates a need for ixre sensitive tests of the
abilities of the low functioning than IQ tests can provide.
Feuerstein's own work on the assessment of learning potential can now
be introduced against this background. The LPAD was however
developed quite independently from all other work. The LPAD, more
than any other test of learning ability, maximises the emphasis on
'processes' rather than 'end product' in the test situation. His
method not only results in a description of the nature and locus of
impairments, it also indicates these areas of performance which are
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most accessible to change.
Since Feuerstein's test is to be used in the present st.xy it is
necessary to lock at it in some detail in order to give an indication
of the uniqueness of the testing methodology. It is a10 necessary
to examine, as far as possible from the literature, whether or not
LPAD can meet its stated claims.
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PART 4: "NE lARNIM PCYFNIAL ASSESN1 JNI(E
THE LEARNI PCTE1ITIAL ASSESI DEVICE (LPAD)
The failure of psychometric tests to meet the assessment needs of
the culturally different and socioeconomically deprived child has
several side effects: it supports the pessimistic attitixie concerning
this population's ability to accede to higher levels of sociocultural
integration because of the limitations set by their low level of
functioning; this negative stereotype may become self-fulfilling in
that it determines the amount, nature and quality of educational
investment; lastly, it thflinces, negatively, our understanding of
the nature of intelligence and the dynamics of its development. The
Learning Potential Assessment Device differs fundamentally from
conventional tests in several respects: the structure of the test;
its emphasis on 'process' rather than end point; the nature of the
test interview; and the way in which the results are interpreted
(Fet2rstein 1979).
The need for this type of test arose from Feuerstein's
confrontation with culturally different and deprived children and
adolescents who came to Israel after the war. In his role as Director
of Psychological Services for Youth Aliyah, (a Jewish non-governmental
organisation responsible for the resettlement of these immigrants), he
was in charge of the assessment and rehabilitation of these
individuals, many of whom had been rescued from persecution. For
these children regular intelligence tests were wholly inadequate. It
became necessary to look beyond their low scores at the underlying
etiology of their difficulties and at the possibility of reversing
their cognitive impairments (Feuerstein 1980). However in order to
assess 'modifiability' it is first necessary to produce changes in
performance. The 'static' psychometric type of testing does not
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permit the required manipulations in the test administration.
'The Dynamic Assessment of Retarded Performers' (Feuerstein
1979) documents numerous success stories of adolescents previously
characterised as mentally retarded who, as a result of this
opportunity to demonstrate hitherto tnrecognised 'potential', went on
to become competent arxl adjusted adults.
LPAD is not a miracle cure for all ailments and there have been
occasions where it has not been helpful, particularly in cases of
multiple handicap and where there is little or no communication
because of emotional disturbance. Ibwever, this is counterbalanced by
the hundreds of cases which Feuerstein (1979) reports are in the
files at Jerusalem, where clinical individual LPAD assessment was
decisive in restreaming children back into the regular educational
framework. Chapter 6 of his book outlines a number of illustrative
cases where both non-organically and organically impaired adolescents,
and those with possible psychoses or emotional disturbance, have
responded to this form of assessment. When followed up as adults many
of these people held regular, responsible and sometimes professional
jobs.
ThE NAIIJRE OF LPAD TESTD
"The LPAD is geared towards producing changes within
the individual during the testing situation in order to
permit an ongoing assessment of that individual's
ability to learn and change relative to his/her own
initial levels." (Feuerstein, Miller, Rand & Jensen
1981B, p.203).
There is a profound conceptual difference between tests
constructed in accordance with psychDmetrle principles and thse which
reflect 'dynamic' ones. The implications of the switch from a
'product' to a 'process' orientation are far reaching both in terms of
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the mettds of assessment and the solutions arrived at concerning the
low functioning. Their respective emphases are on predictability
(stability) and 'modifiability' (potential for change). A dynamic
approach demands that the examiner forfeits his neutral role of
'passive recorder of events' in favour of a teacher-pupil: dyadic
relationship: this is based on mutual feedback and cooperation and
involves a variety of teaching and reinforcing strategies, followed by
ways to evaluate their efficacy. The relaxation of the rigid
relationship between the examiner and examinee may be particularly
important to the dis&3vantaged child or these whe are used to failure.
The intensive interaction involved between 'teacher' and 'pupil'
in the LPAD approach would automatically contaminate the results of a
psychometric test because it interferes with the measurement of stable
charactertistics; that is, those which are insensitive to
environmental influence.
The examiner must be careful to ensure that only the most minimal
help (mediation) is offered to enable the child to solve the problem.
The individual's capacity to benefit from the intervention is then
indicated by his application of the recently acquired learning to new
problems. The changes produced in this highly charged test session
are wt expected to last but they do ser to illustrate a 'potential'
that is there to be exploited.
A further point of departure from conventional tests occurs in
the way the results are evaluated. Traditionally tests are
discontinued, for economical reasons, after a certain number of
failures has been reached. Any unexpected scesses after this point
are seen as unrepresentative and are thus excluded from the final
score. The reverse happens in LPAD: these 'peaks' are explored as
potential reservoirs of untapped ability. Furthermore, a score which
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has been summarised into some form of average grade masks any
differential abilities in the employment of cognitive skills.
ThE ThST SITUATION
The test structure is seared towards the assessment of
'modifiability'. That is to say the concern lies with the ease of
learning and the amount of examiner intervention needed to bring
about this chan in pupil performance. As a by-product the examiner
also gains an insight into the child's cognitive strengths and
weaknesses. The dialogue continues between the two even if the
answer given was correct; this not only ensures that the correct
answer was not obtained by chance but it consolidates the learning
and, in turn, this enables the subject to correct his own errors and
go on to solve additional tasks.
The training aspect of LPAD testing involves the correction of
the prerequisite cognitive functions which Feuerstein believes
underlie successful performance. This is not just an euphemin for
teaching success strategies. If the individual demonstrates
difficulties in accurate and precise intake of data, which corresponds
to the Input phase of the cognitive map, (Table 1, page 1t8), the
examiner must ensure that this aspect of the task is properly
accomplished. If on the next task, in which only the specific
content of the problem has been changed, the exaininee shows
imprcivement then it is legLtimate to concinde that the potential to
learn is present.
Figure 6 is an example of the LPAD Variations. The format of the
problem is similar to other IQ test materials, for example Raven's
Progressive Matrices, the difference is in the presentation.























think the aim of the task is to match his solution to the lower left
portion of the matrix, generally response alternative 7 is given.
Strictly speaking this answer is wrong but before making any
fallacious conclusions about 'ability' it is essential to find' out, by
asking, if he has understood the problem demands. Ckly when this has
been established would it be reasonable to judge the individual's
ability to integrate 'two sources of information when solving matrix
problems. A simple check would then be to cover up the response
alternatives and ask the pupil to describe what he thinks the answer
will look like. Tr following problems in Figure 6 are increasingly
novel variations on the same theme and the pupil demonstrates mastery
by applying the 'two sources of information' relationship to these
problems.
The next series in the LPAD Variations introduces a third
dimension. In addition to monitoring the change in the shape and
pattern the pupil must also be aware of changes in the orientation of
the shapes arxi apply the equivalent rotation to his own answer, and so
on. Other members of the test battery include: Organization of Dots,
Numerical Progressions, the Representational Stencil Design Test,
(which are all also part of the Instrumental Enrichment ProgrRInmP),
the Plateaux I and II, the Positional Learning Test, Rey Complex
Figure and Associated Picture Recall (see Appendix 1D for some
examples). New tests are continually being added to the established
battery. Feuerstein's (1979) book provides more details of some of
these tests but it is not intended to be a manual for the LPAD testing
procedure. The new examiner's manual will shortly be published
(Feuarstein et a], 1984).
Particular LPAD tests are sometimes very efficient in
highlighting certain cognitive deficiencies and the experienced
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clinician should be able to use the tests diagnostically. If the
suspicion concerned 'blurred and sweeping perception' (input phase)
then the Representational Stencil Design Test would be a good
instrument to use. If 'conservation of constancies' appeared to be
the problem then the Organisation of Dots test would pick this up. In
a clinical situation it would be advantageous for a child to be seen
more than once so that a set of hypotheses generated in the first test
session could give direction to the second.
Like Instrumental richment, the LPA1) materials are based on the
conceptual framework of the cognitive map. Theoretically the examiner
should be able to use the tests in a focused way to investigate a
variety of cognitive functions which may be poorly developed or
missing from the repertoire of the 'culturally deprived' individual
(Feuerstein 1979). In practice there are a pletlxra of problems.
As Feuerstein's method of assessment and the teaching modules
are built on the same model it should be possible to use LPAD to
measure the outcome of pupils' exposure to IE. However, the LPAD is
still a very intuitive procedure and 'thilst the ill-defined boundaries
of the parameters of the cognitive map are of no hinderance to IE
teaching (and may even be advantageous if it results in over-learning
and reinformcement) they are not conducive to the precise
categorization of an individual performance in terms of the cognitive
map.
THE STATED AIMS OF LPAD ASSESSME
According to Feuerstein, Miller, Rand and Jensen (1981) tests
developed in accordance with the model reveal data on the following:
"(a) The capacity of the examinee to grasp the principle underlying
the initial problem and to solve it;
lilt
(b) The amount and nature of the investment required to teach the
exaninee the given principle;
(c) 'Ihe extent to which the newly acquired principle is scessfully
applied in solving problems that become progressively more
different fran the initial task;
(d) Tne differential preference of the examinee for one or another of
the various modalities of presentation of a given problem;
(a) The differential effects of training strategies offered to the
examinee in the remediation of his/her functioning; these
effects are measured by using the criteria of novelty-complexity,
language of presentation and types of operation."(Feuerstein et al 1981B, p.205).
Indeed all of tse can be accomplished but only in an intuitive
sense. The Jerusalem group speak the language of precision and
quantification in the literature but it is not the philosophy which
they &Ihere to fri practice. Their methxlology does not permit it nor
would they want it to (personal communication).
DOES LPAD MEEI' ITS CLAIMS? (A critique)
For all the above criteria quantitative information is needed to
support qualitative impressions. What was the pupil's initial starting
point? How much did he change? How much help was necessary to
bring about this change?	 Was the amount of help reduced on
subsequent items of similar or harder complexity? To claim that the
level of functioning has been altered requires some form of
measurement - from where to where? 11 following two ql.xtes would
stzgest that LPAD was sh an approach:
"In order to assess and describe a change, we must have
some means of conceptualizing the initial and end state
as well as the nature of the change that occur."(Feuerstein et al 1981B, p.202).
"Tie extent of modifiability and the amount of teaching
investment necessary to bring about the change are
assessed, respectively, by measuring the adolescent's
capacity first to grasp and then to apply these new
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skills to a variety of tasks progzessively more distant
from that on which the principle was taught, and by
measuring the amount of explanation and training
investment required in order to produce the desired
result." (Feuerstein 1979, p.92).
Although it is very easy to be satisfied that 'change' has
occurred it is harder to record it using objective criteria. Not
least because once you start helping a child to succeed he will now
begin to solve items correctly, by himself, that he would not have
been able to do before. The test-teach-test description of the test
situation (Feuarstein et al 1981B) is also slightly misleading in that
it implies a kind of mini pre- and post-test experiment. In actual
fact this intervention is continuous throughout the test, so the
'modifiability' is ongoing. Witheut a baseline measure of ixiassisted
performance it is impossible to disentangle the extent of the
examiner's influence on the production of the pupils later • responses:
the subject may now be able to solve items correctly, without help,
that were beyond his competence at the beginning of the test.
The Jerusalem group do not feel the need for a numerical
evaluation of gain scores (personal comxnunicatior. They have a child
in front of them and feel it sufficient that they can see for
themselves that his performance has improved. Ckily Feuerstein himself
makes the coession that numbers have thefr place in research. The
difficulty comes, however, when you try and describe a 'change' to
someone wto was not present at the test interview. Tr justification
for using a learning potential approach, in preference over a
conventions], one, is that it says something about the capacity of the
individual to change. LPAD therefore onght to be more specific about
this aspect of performance. 'Ihe same information is necessary even if
one wishes to compare a pupil's performance with his own previous
record.
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The LPAD technique is designed to indicate a pupil's ability to
profit from instruction; a transfer measure would thus be able to
show the distance to which the learning has been carried over. To do
this in a systematic way there needs to be information on the
structure and complexity of the tasks, but no such item analysis has
been undertaken for the regular members of the L1'AD battery. If you
want to make relative judgements concerning performance in the
different modalities for instance, then you need to be sure that the
difficulty levels of the tasks in these modalities are comparable.
Nor are there any published details of administration, standardisation
or scoring procedures and without these it is difficult to guarantee
inter-tester reliability.
The scoring systems outlined in the unpublished manuals do not
indicate chang scores, the very thing that they are supposed to, and
the profiles of individual case st.x1ies (Feuerstein 1979, 1apter 7),
only report the scores in terms of percentages of correct responses:
these indicate achievement and not change. The scoring systems for
the LPAD tests, when used, basically follow the same pattern:
correct with no help (maximum points), correct with minimal help, and
th)se solved with examiner Intervention (no points). The areas where
the pipil is most likely to show 'modifiability' are on those items on
which the examiner's help has been enlisted, but these items score no
points!
A second major problem springs directly from the richness of the
model: the examiner, who is already engaged in an intensive
interaction with the examinee, is supposed to note down the pupil's
responses In terms of the parameters of the cognitive map as well as
the nature and amount of his or her own intervention. It must be
remembered that the Phase parameter alone includes twenty seven
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sources of deficient cognitive functions, and the list is not
exhaustive, (Feuerstein 1979). The problem of the 'looseness' of
terminology of the model, and especially the Phase parameter, are a
considerable handicap to an efficient record1r procedure.
It would seem that there are more parameters than are actually
necessary to descrfbe performance. Given the ambiguous nature of some
of these parameters (see the cognitive map, Part 2) it would be
difficult, cumbersome, and probably not desirable, to gather
information about a child's performance at each intersection of the
parameters of the cognitive map. In point of fact the Israeli team do
not code their recording schedules to cope with this information
(Ferstein et a].. 1984). This is left to the inspired interpretatiDn
of the examiner after the testing event.
'IVDIFIABILITY'
The coucept of 'modifiability' is central to Fetrstein's theory
of mediated learning yet neither the Jerusalem group nor the American
workers make a direct or quantitative assessment of it. It is not
built into the structure of the cognitive map but has to be deduced
from the way a st1ent's approach to the tasks changes over the course
of the interview.
If a ten year old and a fourteen year old make the same gains on
an LPAD test are they to be considered as equally modifiable, or does
the younger child have the better prognosis? If it takes an examiner
half a hour with a lot of intensive effort to get a pupil to
understath a task whilst another, of the same age, only needs minimal
assistance then what can we say about 'modifiability'? The results
are the same (as both children finally gave the correct answer) but
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the interpretation of the success is surely different in the two
cases.
There is some confusion as to how 'modifiability' is expressed.
Does it really mean that the ability to chang is self-perpeting,
as Feuarstein et al, (1981A) have ssted, or is it merely indicated
by an individual's increase in absolute performance? The literature
to date does not address questions about predictions drawn from
'modifiability' estimates. Who is more modifiable: a child whose
initial starting point is low but who makes significant increments
during the test, or one wto is already performing optimally?
If Feuarstein is correct in assuming his intervention programme
actually Increases the autonomy and flexibility of the individual's
cognitive processes then 'modifiability' can be understood in terms of
the Piagetian notion of adaptation. If the power of a child's
assimilatory schemata are increased as a result of intervention, then
urKIobtedly he will be better adapted to reality. Thus in one sense
the child's 'modifiability' has increased. If, on the other hand,
intervention has caused the child to accommodate to reality, thereby
increasing the power of his assimilatory schemata, then
'modifiability' in another sense might be expected to gradually
diminish even though he has becone better adapted. In other words,
if IE remediates a child's cognitive deficiencies then the parallel
improvements in processing efficiency might lead to a closure of the
gap between what a child does do and what he can do. Changes in
'modifiability' of pupils ecposed to IE, as measured by LPAD, will be
looked at as one aspect of the present study.
Earlier in this section the claims for LPAD were quoted,
Feuerstein (1979, Chapter 7) and his co-workers used a research
niethedology to investigate some of these claims. They locked at the
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effect of different teaching strategies on subjects' ability to solve
problems in the verbal and Ligural modalities. This is a step in the
right direction, if the model is ever to be tested, but it is not a
complete solution. Firstly, the approach does not conform to the
clinical one outlined in the previous chapters of their bock. Since
the information generated in a regular LPAD session does not fit
this more analytical framework, it cannot be used to answer the same
questions. Secondly, the research testing procedure provides no
information on the cognitive impairments of the individuals in their
sample, but the strength of LPAD testing is that it can do so.
In the same bock Fetrstein outlines a number of areas which in
1979 needed important elaborations and development. These include:
" (1) the establishment of a baseline, the creation of
norms for evaluating modifiability, and an Index of
Modifiability; (2) the expansion of the battery of
individualised and group instruments; (3) the testing
of a broader segment of the population by LPAD
procedures; (4) the development of techniques for
assessing potential modifiability in areas of specific
learning disabilities; (5) the expansion of metbods of
identifying individual preferential language and
modalities of learning; arxl (6) a clarification of the
nonintellective factors critical to specific and
individual levels of modifiability."
(Fel.Erstein 1979, p.321)
A lot reiiains to be resolved and pthlished!
The above outline of some of the problems connected with LPAD
assessment and the model on which it is based is not intended to be
destructive, rather, it reflects a genuine concern for the factors
which inhibit the LPAD practice from becoming a more acceptable and
widely used tectvaiq. In thapter 2 some of the solutions aiopted in
this study will be outlined. So far Instrumental Enrichment has
captured most of the research interest. Apart from the present
investigation, which follows, there has been little or no work on the
'molecular' aspects of LPAD testing, (Consultation with Ferstein in
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March 1983 and February 1984). However, the beauty of LPAD is
twofold: it is a humane aixi optimistic approach to the assessmtt of
low achievers and it provides a description of the processes which
underlie successful and unsuccessful performance, with clear
implications for remedial action.
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CHAPTER 2
OBTAINING QUANTiTATIVE MEASURES THROUGH THE LPAD TECHNIQUE
As Feuerstein's method for the assessment of 'Learning
Potential' and his IE teaching modules share the same cognitive model
it should, in theory, be possible to monitor the success of the latter
using his own dynamic assessment technique. The LPAD can be used to
provide information on a pupil's use of cognitive functions - from the
Phase parameter of the cognitive map - and on his 'modifiability';
that is, his potential for change as a result of adult intervention.
Neither of these aspects of performance are covered by the pre- post-
test battery of Piagetian, psychometric and achievement tests,
outlined in Chapter 3, which are used in this study for evaluating the
effects of IE training.
However, there are a number of problems concerring the use of
LPiD tests in their present form. This chapter outlines the problans
encountered in using the LPAD method and provides a discussion of the
final strategy for investigation that has been adopted.
ECPERIENCE WITH LPAD TESTING
In order to use LPAD as one way of monitoring the effects of IE
it had first to be sharpened as a clinical tool. To this end work has
been done on standardising the format, the administration, scoring and
recording. However, before this was possible, it was necessary to
gain first band experience of the dynamic principles whith sets LPAD
apart from the more conventional methods of testing. Due to the lack
of published details concerning all aspects of LPAD testing, it took
nearly a year to acquire the art. It took longer to arrive at a
procedure which was reproducible and capable of yielding quantitative
as well as qualitative results.
Firstly my supervisor and I had to become familiar with this
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mode of testing. A number of testing sessions were conducted between
February 1982 and the start of this investigation. Four different
schools were visited: the remedial department of a London girls'
comprehensive, an ESN(M) school in Bucklnghamshire, the remedial
department of a mixed comprehensive in Dorset and a second girls'
ccxnprehensive in London. During each batch of testing, variations in
administration and recording procedures were examined for their
suitability for adoption in the final approach. Experience of
shortcomings of one method influenced the modifications that were
introduced on the next occasion.
Prior to the examination of the children participating in this
study, 29 children, aged between 11 and 14 1/2, were tested. Forty
test sessions in all were held (some children were seen more than
once). I administered a total of 77 LPAD tests as shown in Table 4.
TABLE 4: EXPERI ENCE WITH THE LPAD
Tests	 No.of administrations
LPAD Variations 1 	 17
Organization of Dots	 15
Raven's Progressive Matrices	 13
Plateaux	 9
Representational Stencil Design Test (RSDT) 8
Rey Complex figure	 5
Ntxnerical Progressions	 4
Associated Picture Recall	 4
Verbal Analogies	 2
77
This was very much a period for farniliarising ourselves with the
tests and discovering what each could tell us, that is which were the
iost useful in pinpointing particular cognitive 'deficiences' and the
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advantages and limitations of using each.
In March 1983 I was invited to spend one month at the Hadassah-
Wizo-Canada Research Institute to meet Professor Feuerstein and his co
workers. This provided an invaluable opportunity to discuss our
coon aim of recording changes in terms of the parameters of the
cognitive map and the problems faced in doing so.
The princlpQl aim of the visit was to confirm that the necessary
IJPAD testing skills had been acquired. I was able to watch a number
of their teaching videos as well as being present at several actual
testing sessions and sczie lectures given by Feuerstein at the Bar han
University. Whilst I was there meetings were held at which various
LPAD workers described their thoughts on the 'dimensions of
ixdifiability' which should be considered when constructing a profile
of pupil performance. However, much of the discussion revolved around
non-cognitive aspects of change. Group meetings were also arranged to
establish inter-tester reliability. Selected tapes were shown of
performances, including both examiner and pupil errors, and were
discussed in order to arrive at a consensus of interpretation.
The second major reason for the visit was to discuss the scope
of this proposal; what would be feasible to attempt and which
approach should be adopted. There was some hostility to the notion of
using LPAD as a yardstick for IE. This was partly because it would
necessarily involve the introduction of a degree of standardisation
and quantification that is alien to some LPAD workers. Except to
Feuerstein himself, words like standardisation and quantification are
not part of the acceptable vocabulary. As a partial solution,
Feuerstein and I arrived at a means of monitoring examiner
intervention and the 'mediatlonal-hierarchy' was constructed as a
result.
12I
Some of the questions asked remained unanswered and others
concerning research hypotheses about the effects of JE await
experimental investigation. Nevertheless it was a great privilege and
a useful experience to see others applying the art of LPAD testing and
to witness first hand some of their more recent innovations.
GOICE OF TESTS.
Out of all the LPAD tests it was decided that the Raven's
matrices, with the [IPAD Variations, and the Representational Stencil
Design tests should be given in the final study. A complete range of
LPAD tasks would have been desirable but because of the lack of
standardisatlon of the battery it was thought prudent to concentrate
on a few of the tests and develop them. Furthermore, the LPAD tests
are extremely time consuming: each individually administered test can
last between 3/4 hour and an hour and a half. As these children
already faced other pre- and post-test measures, in addition to their
regular school tests, the complete battery would undoubtedly have
resulted in test fatigue.
The tests were chosen for a number of reasons. They had to
allow for the possibility of a wide range of examiner interventions so
that there was scope for cognitive improvement both at the initial
time of testing and at the re-test one year later. Sane of the tests
in the LPAD battery have limited opportunities for the examiner to
offer mediation and for the subject to demonstrate 'modifiability'.
The tests must also allow for the expression of 'deficient' cognitive
functions, The LPAD variations, RSDT and Organisation of Dots tests
are frequently used in LPAD assessment because of their ability to
highlight cognitive problems. Of these, the latter was rejected
because it was to be taught as an instrument to the IE class. This
would have given an unfair advantage to the experimental group.
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Professor Feuerstein particularly requested that Raven's
matrices be included in this study to challenge the contention of
Raven (1965), and later Jensen (1969), that tasks representing higher
order thinking are largely inaccessible to high-grade 'defectives
Although Feuerstein admits that these level II type activities are not
part of the inmediate repertoire of these individuals, they can with
training grasp and apply the more complex operations that the matrix
prob lens demand.
Feuersteln argues that despite the progressive nature of the
tasks (Raven's matrices) learning is not necessarily elicited in the
culturally deprived child precisely because of his inefficiency in
storing and utilising previous experience. The reader is reminded
that Feuerstein's definition of cultural deprivation is a low level of
modifiability by direct exposure (caused by a lack of mediated
learning experience). Jensen (1969, 1970) postulates that level I and
II types of intelligence are largely innate, however, if it turns out
that level II activities can be induced then this must cast doubt on
his bi-level theory.
In order to indicate that subjects answering Jensen's
description of level I intelligence, that is having IQ's between 60
and 70, do have a capacity for high-level thinking, Feuerstein (1979)
has trained retarded adolescents in the relevant metacognitive
strategies for success on Raven's matrices.
This study is a more stringent test of Feuerstein's claim.
Mediation is not provided on Raven's matrices but on the rJPAD
Variations, which are based on the matrices, and the transfer of
acquired skills is establiched by giving Raven's as an unassisted mini
pre- and post-test within the test session. Gains can then be
described in terms of an increase in mental age and percentile rank
using the Raven test norms. In addition, a second indicator of
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'modifiability' is obtained by measuring the amount of intervention
offered to the subject during the LPIID phase of the test interview.
The Representational Stencil Design Test (RSDT) provides an
insight into an examinee's ability to develop Internalised problem
solving behaviour. The pupil is given a chart of brightly coloured
stencils and a design that he has to copj using the stencils frau the
chart. The stencils have to be mentally superimposed on top of each
other in a given order for the design to be identical. The tasks can
be simple two stage designs but as many as seven may be involved (see
Figure 7).
The test is based on Grace Arthur's (1930) test although it has
been modified. In the original test the subjects were at liberty to
manipulate cut-out stencils, and the only criterion for success was
the production of the correct solution within a time limit of four
minutes. No attention was paid to the number.or type of
inappropriately handled stencils and no sanctions were applied for the
different degrees of error. By removing the possibility of
manipulating the stencils physically Feuersteth has made the task a
representational one: the examinee has to represent to himself the
outcome of his mental acts and update the representation to arrive at
the final solution. Decisions about the correctness of a solution
must be made by comparing a mental image with the actual design.
These tasks are not considered easy even for a 'normal' adult,
especially when a ntinber of stencils are involved.
Feuerstein believes that too much emphasis on the use of the
motor modality of search may actually inhibit reflective thought
processes in the culturally deprived child. These children gain only
a limited amount of information from trial and error exposure because























A drawback of using this test is the lack of information on test
reliability. However, it can provide a rich source of qualitative
information on the Phase parameter because the error patterns of
pupils are quite well established. For example, it iscomton for
there to be confusion when discriminating between the form and the
colour of the stencil designs; the child often perceives the colours
of the background and stencil as reversed. This is a clear cut
demonstration of a 'blurred and sweeping perception'.
KEY ASPEXTS OF THE MODEL.
Even when working with only a few tests in the LPAD battery,
problems occur when using them diagnostically to interpret afl
individual's performance in terms of the cognitive map. In some ways
the model which Feuerstein presents is too rich. There are many more
parameters than are actually necessary to describe performance (refer
to Chapter 1, Part 2). A degree of selectivity is therefore required
in choosing the focus for assessment. Until the model fully emerges
from its final stages of developnent, a certain amount of liberty on
the part of the researcher is permissible as to which aspects of the
model are included in the evaluation and how they are implemented in
the study.
In this case, the Phase, Operation and Modality parameters were
considered in that order of importance. Of the four parameters
omitted, the Content arid Complexity parameters are already determined
by the test materials and the levels of Abstraction and Efficiency are
considered to be extremely vague concepts. Apart from being difficult
to pinpoint, use of them would only bring a limited amount of
additional information to the assessment.
The modality of presentation or response does not vary much in
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practice since most interactions between the examiner and pupil are
verbal. Nevertheless it is possible for a child to have a preferred
channel of coimunication through which he performs optimally. In a
canprehensive interview this should be considered.
One of the primary goals of Instrumental Enrichment is to
provide the learner with certain basic concepts, skills and
operations. Interpretation of performance in terms of the LPAD model
must make provision for investigating this parameter. Unfortunately
Feuerstein enjoys a very liberal interpretation of the word
operation (see Chapter 1, Part 2). Furthermore, this is one area in
which there are continually new additions to the list so that it would
be impossible to cover it in a systematic way. However, for the
purposes of evaluating IE, a Piagetian test battery was administered,
pre- and post-test, to gain an independent measure of improvements in
the level of operational functioning (Chapter 3). This provided a
more limited assessment than Feuersteiri would have liked but the
results are more precise.
The Phase parameter is the most interesting and unique aspect of
Feuerstein's model. It characterises a range of cognitive functions
that are poorly developed or inefficiently used by the population
which he describes as culturally deprived. Attempting to measure
these 'deficiencies' by LPAD testing provides sane internal validity
for the model.
USING THE COGNITIVE MODEL: PHPJISE.
Two things quickly beccme apparent whilst working with the list
of deficient functions. Firstly, there are too many to keep track of
in a testing session and, secondly, they may overlap to a degree which
makes it difficult to observe them independently. For IE this is
relatively unimportant as there is no need to maintain strict
boundaries between the teaching of one cognitive function or another.
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For assessment purposes, however, the same degree of flexibility or
overlap is not permissible.
The Examiner needs a check-list of observable 'deficiencies' to
guide his observations during the test. These 'deficiencies' must
have recognisable behavioural correlates which must be meaningful in
the context of a particular test. For instance, in the LPAD
Variations a student has difficulty with problem definition if he
experiences no disequilibrium, that is he does not feel the need to
complete the matrix by choosing one of the given alternatives. For
RSDT the same deficiency is observed if the student is unable to view
the stencils as cut-outs and cannot therefore imagine superimposing
than on top of each other.
A list of characteristic features of impaired performance was
drawn up for the two LPAD tests that featured in this study, and brief
descriptions of the criteria used to indicate the presence of a
deficiency are outlined in Table 5. There are a finite number of
possible pupil errors and these have been incorporated into the
descriptors of impaired functioning. This includes eight major
categories of impairment and ten others which are related to these but
are behaviourally distinguishable. (Not all the deficiencies are
observed on all tests). The only other change to Feuerstein's
original list of deficiencies (see Table 1) is the introduction of a
sub-category called insufficient evidence. This followed the
observation that many children are not necessarily illogical when
answering, they merely fail to substantiate their argurners with all
the information that is available to than.
ISOLATING THE DEFICIENCES.
There are several ways to get at the same information from a
pupil so that standardisation does not imply rigidity. For instance
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Table 5 : CoRnitive deficiencies with behavioural correlates
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Unable to view sten-
cils as cut-outs.
Confusing colour
with form & stencil
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SS not receptive to
information.









BLOCKING	 SS not receptive to
information.
2 SOURCES OF	 Inability to grasp and
INFORMATION	 apply relationships
between matrix pairs.
HYPOTHETICAL	 SS unable to predict
TEINXING	 the matrix solution.
INTERIORIZATION Misunderstand aid,
repeat same error.
EPISODIC GRASP Extreme depend nce on
OF REALITY	 examiner for solution.
Limited memory span.
* Those deficiencies which are underlined form the major
categories.
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to know why one solution is worse than another or why an alternative
is not correct, pre-supposes the sane knowledge, that is the answer to
the question, "why Is this right 7" In the case of the matrices
problems the use of 'two sources of information' is essential for
finding solutions. The Piagetians have a similar appràach; they
cover a question from a number of different angles yet they are still
able to reach a consensus as to the level of operational functioning
without losing the essential uniqueness of the interactive process.
Very often impulsivity is the reason behind an incorrect
response; by pointing this out the subject is provided with an
opportunity to demonstrate his true capabilities. The following
dialogue conducted between myself and Nicole, a 12 year old girl from
a London comprehensive school, concerns the Representational Stencil
Design Test (refer to Figure 7). The first question required her to
mentally copy a two stencil design by giving me (the examiner) the
corresponding stencils in the correct order. In this case the yellow
of the base is visible through the large circle that is cut out of the
green stencil on top (using stencils *13 and *11). Nicole had a
number of difficulties, here are a few examples:
estion 1
Right, what I want you to do now is to tell me the
stencils you will need to make these shapes, (points) -
these are called stencils, these cut out shapes. In the
order that you need them to make this design. Do you
understand ?
N:	 No.
All right, well if I put these on top of each other,
(* refers to stencil numbers)
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which ones will I need to produce that shape ?
(Examiner indicates that they are made from the cut-out
stencils).
N:	 That one, you use *17. (A white diamond).
(Problen definition)
E:	 For no. 1 ? (said as check on impulsivity).
N:	 For no. 1 if you put it on that one then it will be just
big enough.	 (Mixing up the numbers underneath the
stencils with those underneath the questions). I dunno.
(use of relevant cues)
E: Wel 1 you have got to imagine that these are put on top of
one another. I have got to get this colour (yellow)
underneath. (Focus on the cci1ponents of no.1).
N:	 What you mean like yellow and green ?
E:	 What colour is on the bottcin ?
N:	 The bottcxn, green.
(Blurred and sweeping perception)
E:	 Green isn't on the bottan, what colour is in the middle ?
N:	 Yellow.
Right, so what happens is that we have got one layer on
top of the other to produce this shape. We have to look
at what is in the middle, WHAT IS IN THE MIDDLE IS
ALWAYS ON THE BOTTOM, okay. So if it is yellow is the
middle we see a yellow solid, *13, then we have to get




E:	 Uh huh, which one will give us that 7
N:	 *10 (solid green)
(Attention to sequence - caused by irrpulsivity.)
E:	 *10?
N:	 No, nLm*)er.. 1]..
E:	 *11. So which ones am I going to need ?
N: You're going to need *11 and *1 to put on top of .. to
make a round circle again. (Uses 1 from question 1
rather than stencil no's.)
(Use of relevant cues. Hypothetical thinking).
E: This is *1 (point to solid black) forget these numbers
under here (question numbers). These just tell you the
number of the problen that we are working on.
N:	 Right.
E:	 Well, which stencils will I need to give this colour
here (yellow)
N:	 *11. (She has given the green stencil)
(Blurred and sweeping perception).
E:	 Well this would give us the green outside, but what
colour is going to give us this ? (Points)
N:	 Yellow, *13.
E:	 So which am I going to need, which will be on the bottom?
N:	 Yellow.
E:	 *13 and then
N:	 On top *11.
E:	 Great, okay so you do understand what you have got to do
now. Same for this one, (question 2)
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It does not usually take so much intense intervention for the
subject to reach a solution on the easiest ltens. Her extreme
dependence on the examiner for the production of the solution is
Indicative of an episodic grasp of reality. Nicole had difficulty
using the relevant cues to help her and later in the same interview
she gave evidence of not fully understanding the problan by wanting to
cut the shapes out of the solids. The examiner should be extremely
careful in the way feedback Is provided so that any enthusiasm the
child does have is not endangered and hopefully to foster this
attitude if it does not exist. In this interview it was necessary to
do a lot of talking in order to ensure Nicole's concentration.
When blurred perception is the result of impulsivity then the
interaction is more likely to go as follows.
(This is taken from the same interview, she had been asked what
would happen if *18 was put on top of *9 *18 is a white stencil with
a small circle cut out, *9 is a red stencil with a large octagon cut
out).
What would happen if I put *18 on top of *9?
N:	 You get a circle with a red outline with a shape like a
50 pence piece.
If I put *18 on stop of *9 2
N:	 Oh, you'll just get a white dot with a white round it.
E:	 Good. So I'll just see this ? (points to *18). This
here, (points togap), is cutout.
N:	 Yeh, and you'd just see the white rounding.
This conversation had taken place prior to the previous one so
the cognitive functions do not always operate in a regular or
predictable manner. Here she was free of the dands of defining the




The lack of published details of the administration, scoring and
recording of LPAD tests meant that many false starts were made.
tveloping a suitable recording schedule has been a priority for the
fieldwork of this study. (A few examples of unstructured reports of
LPAD testing sessions can be found in Appendix 2A). The examiner
needs a syst for coding the details of the pupil's performance arid
his own contributions in the production of the solutions. An
intuitive approach to assessment, as favoured by Feuerstein's people,
can, if one is not careful, lead to a biased overview of the
performance: if only the most intersting or distinctive responses are
recorded and not the average ones. In the latter case, a pupil's
'modifiability' can only be discussed in terms of anecdotal instances
of improvanent. The Phase parameter has featured extensively in the
nierous recording schedules that have been developed. The changes
from one schedule to the next were concerned mainly with which
categories of deficiency should or should not be included.
In April 1982 three video recordings were made of my supervisor
and I conducting LP1D test sessions. The tapes were later played to
examine the consistency and efficiency with which the various
schedules could be used. As a result we arrived at a list of
deficiencies which had behavioural correlates, (refer back to Table
5). By using these deficiencies' as guidelines for observation,
profiles of positive and negative response patterns could be drawn up
for each pupil.
Figure 8 illustrates how the recording schedule can be used.
There are many possible combinations of response. One the first
question (A) the pupil knows that the question requires him to fill in
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FIGURE 8 : EXAMPLES OF RESPONSES TO THE LPD VARIATIONE
___________________________	
(A) (B) (c) (D)
LABELS	 A	 a.
PROBLEM DEFINITION A	 -	 -	 -
RELEVANT CUES
	 -	 -	 -	 -










LOGIC	 A	 E A
EGOCENTRIC












good / correct response
a deficient cognitive function
the examiner describes the solution
an adequate verbal response
the subject 'checked' his own irrpulsivity
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the matrix with one of the alternatives; hence from here on his
understanding of the problem need not be recorded unless he
subsequently makes a mistake. However, through questioning, it is
revealed that he does not understand how to make that choice. The
most common error is for the pupil to try to match his nswer to a
piece that already exists in the matrix, without appreciating that a
transformation has occured. He requires some teaching in the use of
two sources of information in order to solve the prob1ai and therefore
the error was not one of oversight (impulsivity).
The mediation level refers to the amount of assistance, on a ten
point scale, offered by the examiner in the production of the solution
(in accordance with the mediationa 1-hierarchy, to be discussed). A
high mediation score indicates that the pupil had difficulty with the
task. On question (A) the pupil received a mediation score of seven,
however, he was able to point to the appropriate sources of logic for
his answer, although he only provided a partial solution, and his use
of descriptive language was inadequate.
If the subject's response has been poor then examiner
clarification can be assumed. An 'E' is only recorded when the
examiner has been responsible for describing the complete solution.
On the second question (B) he again needed the strategies
pointing out to him (mediation level 6), although he was able to check
his own impulsive response. However, he was not able to provide any
justification at all for his answer and it was left to the examiner to
explain. On question (C) he was asked to predict the solution, as a
test of hypothetical thinking ability, but he could not do so. Again,
this was not due to an impulsive tendency, because he had still to
grasp how to use two sources of information and needed further
instruction in doing so. The instruction was not immediately
understood because he repeated his errors (interiorization). The
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notion that the mistake was not just one of oversight is reinforced
when he lapses into trial and error behaviour in a desperate attnpt
to find the answer. Further training was necessary. Mediations up to
level 8 were given but the pupil was still dependent on the examiner
for the cczriiunication of the response.
Lastly, on problen (D) the pupil makes a minor impulsive error
which is easily corrected (level 3). This time he points to the right
kinds of information although he is still unable to provide a complete
rationale.
A response chart such as that shown in Figure 8 can be
constructed for the entire LPAD Variations (or RSDT) and provides a
tangible record of performance from which comparisons can be made.
ThE NEED FOR A STANDARDISED PROCEDURE.
Conventional psychometric techniques have been criticised by
Feuerstein (1979) for failing to fulfil the essential task of
assessing the culturally deprived child's potential for change: their
very design disallows the possibility of learning because it excludes
or provides oniy very limited training. Consequently the students are
left ill-prepared for the harder itans. Feuerstein's techniques
specifically address thselves to this probln, yet they provide no
direct measure of the 'modifiability' they seek to describe. If
'modifiability' is to estimated then there needs to be a more direct
approach to determine the initial and end points of performance and
the ease with which the change was brought about.
Feuerstein and his co workers have a free-style approach to the
assessment of potential. That is, they go off on whichever tangents
present thnselves for investigation in the testing session without
ensuring that the same ground has been covered for each child. The
results of such investigations may prove to be extrnely interesting
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tut comparisons between different individuals (or the same individual
at different points in time) cannot easily be made.
There are two further problems with LPAD as a method for the
assessment of potential for change. Firstly, as the examiner actively
assists the pupil during the test, a means of calibrating the amount
of assistance offered is needed in order to differentiate between the
achievements of different pupils. Data on the frequency of help being
offered by itself is not sufficient to Indicate the nature of the
interaction, because some interventions are more helpful than others
in prompting the correct solution. The second problem is that without
a baseline estimate of unassisted performande, it is impossible to
determine the extent of the change in performance as a result of
mediation. This is because once the examiner has intervened, the
child may be able to solve items correctly which previously were
beyond his competence. Both of these problems receive attention in
this study.
ThE MEDIATIONPL-HIERARCHY.
The mediational-hierarchy consists of a sequence of examiner
interventions graded on a scale of 1 to 10. If a child corrects his
error after the examiner has merely asked him to "Look againw, then it
is far less significant in terms of his cognitive impairrnents than if
he were told for instance how to apply the relationship in a two-way
matrix problem. The scale reflects both the qualitative and
quantitative aspects of the examiner's intervention. The original
hierarchy, drawn up with the cooperation of Professor Feuerstein, has
been modified because in practice the interventions tend to bunch
around the higher levels. The revised sequence provides the
opportunity for the brighter pupils to succeed at lower levels of
mediation.
141
The principle of the hierarchy remains the same, nare1y that a
pupil demonstrates his capacity for 'modifiability' by the ariount of
independence from the examiner he exhibits in his response. The ease
of correction of the deficient cognitive function is the.key to our
understanding of estimates of 'modifiability': How much help was
necessary for this question to be solved ? Was less help offered on
the next question, or on a different occasion ?
The hierarchy can be adapted to suit a particular LPAD test, or
in other words, the levels of help can be written in the laruage that
the examiner is likely to use on that test when overcoming specific
difficulties. Ten stages of help were thought sufficient to
discriminate between the various levels of perfanance. Exaples of
the hierarchy for the LPAD Variations and RSDT are shown in Figures 9
and 10.
It must be stated that any interventions which merely encourange
the child do not count against him, nor do interventions which call
for greater precision in the use of language because this s felt to
discriminate against certain populations. Since the intention is to
examine reasoning ability, only those interactions that have a direct
bearing on this aspect have been included in the structure of the
hierarchy.
Examples of some of the levels of intervention in practice are
illustrated from the transcript of Nicole on the Representational
Stencil Design Test:
E:	 Lastly, what would I get if I put *18 on top of *9 ?
N:	 You'll get a circle with a red outline with a shape like
a 50 pence piece.
If Iput *18 on top of *9
N:	 Oh, you'll get a white dot with white round it.
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Figure 9: Mediational-Hierarchy for the LPAD Variations
1. ASK THE SUBJECT TO DO IT AGAIN
* Look closely, are you sire, be careful and so on (imply
a need for more precise data gathering).
2. MOTOR FOCUSING
Tapping with a pencil,for example the pieces in a matrix,
to Indicate that the pattern has to be followed from
left to right.
3. REMINDER TO USE PREVIOUSLY LEAflNT STRATEGY
Remember to look from left to right to see what stays the
same and what changes (usually as a response to blocking).
4 • LEAD THE EYES, RESTRICT THE FIELD
Focus on a specific aspect. What about the colour? Does
it need to be a square? and so on. So it will match this
one? (point to matrix part).
5. PROVIDE / ELICIT GOVERNING RULE
If the subject is stuck or does not understand what the
relevant cues are, tell him he needs to look from left
to right (at the top of the matrix) and decide what has
stayed the same and what has changed. Whatever happens
on the top row also happens on the bottom.
6. EXAMINER FOCUSES THE SEARCH
By providing the top row analogy for the subject but only
in terms of the shape and pattern. For example, the shape
has changed' but the pàtternhas not. The subject must.
apply this to the second row.
7. FURTHER FOCUSING
Point out the correct or Incorrect aspect. You said we
needed a ...No we have not lost the circle, we have gained
the diamond. What would happen if we add a diamond to this?
If we turn the star round by the same amount..., and so on.
8. EXAMINER REDUCES THE MEMORY LOAD
If the subject has not understood how to use two sources
of information from mediation 6 then go through it again
step by step. What shape do we need? What will it look
like inside? Suinmarise, so it will be the same colour but
a different shape and turned on its side. and so on.
9. EXAMINER DESCRIBES THE EXPECTED SOLUTION
Go through the transformation again and explain the origin
of the piece to the subject. Give the appropriate labels:
so we are looking for a black diamond turned on its side.
10. GIVE THE SOLUTION
It is no. ..isn't it ? because we said we needed a
Explain why the answer is correct.
* These are just examples of the levels of help offered.
The list Is not exhaustive.
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Figure 10: Medlational-Hierarchy for RSDT
1. ASK THE SUBJECT TO DO IT AGAIN
Are you sure? and so on (infer a need for greater
precision).
2. MOTOR FOCUSING
Tapping the page of stencils, you mean here,here, and here ?
3. REMINDER TO USE PREVIOUSLY LEARNT STRATEGY
How did we decide what comes next?How did we decide on the
order? (usually a response to blocking).
4. LEAD THE EYES, RESTRICT ThE FIELD
In what order do the colours arise? What is on the bottom ?
How many colours? Use - the subject's own error: I added,
I missing, I in the wrong place and so on (usually a
response to an impulsive decision).
5. PROVIDE / ELICIT GOVERNING RULE
The middle of the design is always at the bottom. The
bottom of the design always needs a solid stencil. If you
put a solid in the middle of a design it will cover those
stencils underneath it. Order is not irreversible. Two
stencils of the same colour will merge together. If you
put a stencil on with a small aperture then it will mask
most of the design underneath. Work by a process of
elimination, if it is not this one then it must be
6. EXAMINER FOCUSES SEARCH
If the middle of the design is always on the bottom, then
what do we need here? If the bottom one is always a solid
then which one will it be? Relate the principles to the
question the subject Is working on but let him solve the
task.
7. FURTHER FOCUSING
Fine detail search. How did this get here? Where do the
triangles come from? Explain about the width of the ap-
ertures: that is too big/small, it would cover/show
Which stencil would let us see that one (point) through
the hole? Put two stencils together to make the shape.
8. EXAMINER REDUCES THE NENORY LOAD
Take the design stencil by stencil: what is on the bottom?
What comes next? Next?. .What s1iape is cut out of the white
that lets us see the ... So we need blue, red, yellow,white,
good.. which ones? If need be trace the stencil for the
subject but he must find the answer for himself.'
9. EXAMINER DESCRIBES THE EXPECTED SOLUTION
From the bottom upwards: on the bottom is red, then we see
white with a small circle cut out (point),then on top of
that there Is a blue with a cross cut out and so on. Ask
the subject to find them.
10.GIVE THE SOLUTION
Provide the solution and explain it step by step.
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E: Good, so I would just see this (points to *18 - a white
stencil with a small circle missing from the centre,
masking the red stencil underneath it).
N:	 Yeh, you would just see the white rounding.
Very little effort was needed to change her performance. The
question was merely repeated with the implicit suggestion that she had
better look more closely for her to realise her mistake. This minimum
amount of help would rank level 1 on the scale.
In the next excerpt, (level 4) , Nicole's attention was
specifically drawn to the fact that the order of the stencils is
important - if a solid is placed on top of a cut-out then it
autcinatically hides whatever is beneath it. If this rule had needed
to be spelled out, then the intervention would have moved further up
the hierarchy.
N:	 Q.6.... white.., no blue on the bottom and white on the
top, *5, is and on the top is *15.
E:	 *15 on the top and *5 on the bottom? ...If I put *15 on
top of *5 what would happen ?
N:	 Oh no, it would be *18 on the top of *5, wait a minute,
no..yes..it would be *18 on top of *5,
E:	 So now *5 is on the bottom and *18 is on the top.
The last extract shows complete dependence on the examiner.
Nicole had already been told to copy the shape using the stencils
available, she was also asked which stencils were possibilities and
finally she was asked to trace on top of question 20 where the
stencils would go, but the answer still eluded her:
E:	 This is the hardest on the page, now if I put *17 on top
of here (Q.20) where would the lines go ? Point to me
where they would go.
N:	 (Traces on the stencil but it doesn't help)
iLl5
So I have got part of the answer then havn't I, and what
about if I put *16 on where uld the lines go ?
(This is the other part of the answer but it did not
produce any recognition - so far level 8).
N: (hesitates).. It would really be exact but it is not the
shape because on that it goes like that and that and you
would see white gaps.
That's right, but what about if I put both of them on ?
I. Yeh, yeh.. you can't put both of them on because *17 is
lopsided and *16 is like a square so that you would get
it like a star.
E:	 If I put *16 on here ?..
N:	 You get it in a square.. I don't know., oh dear !
E:	 Don't give up you are doing fine, it is very difficult
this one.
N:	 You would get a kind of shape like a star but very
small.. I don't know.
E:	 If I put that shape (*16) on here it will go like this-.
(E traces it).
N:	 But it still wont be the same.
why ? because you think these bits will still be white.
(repeated intervention).......
E: If I put *16 and *17 together then I would get a line
here, here, here, here, here, here, here, here. (E.
illustrates).
The examiner gives Nicole progressively more and more help to
solve the problem (as each level fails to provoke the correct
response), until eventually the solution is explained to her. A
maximum mediation score of 10 is given.
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BASELINE MEASURES.
The Israelis argue that taking a baseline measure is against the
spirit of the LPAD method and prefer to leave the estimates of
'modifiability' to the intuitive judgernent of the examiner. The
dnands on researchers however are different. One factor of constant
concern throughout the groundwork for this study was the lack of
normative data which would enable one to make a valid comparison
between one pupil and another, or even with himself at a later point
in time. It might be obvious to the examiner that the child's
performance has improved, but by how much ? Without a baseline
measure of the performance, prior to the mediation, it is impossible
to assess the amount by which he profited from the experience.
Further, if a ten year old and a fourteen year old make the sre
gains on a test, are they to be considered equally modifiable? It
would be extreely useful to be able to measure a given performance
against those of children of the same age. Unfortunately there is no
normative data for the LPAD tests.
MEASURING !4JDIFIABILITY (PRESENT S'IUDY)
In this study external norms have been adopted for measuring an
individual's potential for change. The Raven's Standard Matrices,
SPM, (1958) have been used with the LPAD Variations to give the
examiner some idea of the iinprovenents in performance an individual
may make as a result of mediation (adult intervention), on the LPAD
Variations.
Part of the spirit of LPAD testing is to encourage the subject
to believe in his or her own powers of thinking and action. It is
therefore not desirable to use SPM as an ordinary psychometric test,
where the subject is forced to see how incompetent he is. In the test
manuals from Jerusalem, Raven's matrices are given in the spirit of
LPAD testing (assistance is available to the subject). When the
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subject begins to fail they switch to the LPAD Variations and this
provides further opportunities for mediation. The probln is that the
use of the matrices has not been made quantitative in the Jerusalem
methodology: the obtained scores have not been related to the Raven's
test norms, nor has an ambiguous 'cut-off' procedure been defined.
Michael Shayer has developed a procedure whereby Raven's matrices can
be given in its psychometric form to estimate a subject's total score,
without it being necessary to attanpt all the ltats. This methodology
means that the Raven's norms can be used to quantify pupil
performance, whilst still being within the spirit of LPAD testing.
Full details of this procedure can be found in 1ppendix 2B.
Using Shayer's specific 'cut-off' criteria, it is possible to
gain an estimate of unassisted performance without incurring undue
concern on the part of the subject Mediation is then provided on the
LPAD Variations and Raven's matrices are given to the subject for a
second time (as an unassisted follow-up), but only from the point
where he or she previously began to fail.
Raven's SPM is therefore given twice within the test session.
The first administration gives an indication of the subject's baseline
level of unassisted competence. The second administration (given
after the LPAD Variations) indicates the subject's ability to profit
from the mediation. If the skills acquired as a consequence of
mediation are transferable, they will be reflected by an increase in
total score on the second administration of the matrices. The
difference between the two scores represents a 'modifiability'
estimate. Raven's (1981) norms can be used to determine what this
change in performance means in terms of the subject's mental age and
percentile rank order (see below).
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E METHODOLOGY IN PRAC'FICE.
The procedure was tested on a group of children from the
renedial department of a mixed comprehensive school in Dorset. Three
cases have been illustrated in Table 6. The results are given in
tes of their mental ages, (i.e. where 50 per cent of children of the
same age are expected to achieve the same total score), and in
percentile points, where a student's performance is ranked against
children of the same chronological age. Both measures are taken from
the Raven's SPM manual (Raven 1981).
Table 6 : Using Raven's SPM to estimate change: 3 exairples.






























The transfer effects of the mediation on the LPAD itns are not
hcrnogenous for all pupils: David 'gains' one year and two nnths and
moves up eight percentile points in relation to his peers; Russell
'gained' one year and moved up five percentile points; but Lee
'gained' a phenomenal six years one month and moved 75 percentile
points 1 Lee's performance emphasises the need for normative data
since it is far more impressive for someone of his age to be able to
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solve the harder iteis than if an older child obtained the same total
score. (This is reflected by the percentile rankings for children of
different ages).
Lee was an interesting case. He had missed a great deal of
schooling due to repeated operations on his leg and was as result so
behind in class that he was moved to the remedial department. His
teacher asked me to assess him to see if he really was a slow learner
or whether it was because of his having missed so much schooling. On
the initial test he was scoring at a level corresponding to the bottom
second percentile for his age group. On this basis his present
placement would be correct. However, after training on the
strategies relevant to the LPAD itans, his performance improved to the
77th percentile which is well above average for his age (a
performance which could be expected fran someone aged 13 years and 5
months).
A system which included a comparison of age norms was very
attractive since it accommodated the fact that during the course of
the experiment all the subjects were going to grow a year older.
After a year one one would expect the children to change anyway but
fortunately their rank order, or percentile point, should remain
constant. Changes occurring over and above those resulting from
increased age and experience, that is those induced by IE instruction,
would be shown by an increase in percentile ranking.
STRATEXW ADOPTED FOR LPAD TESTING.
The Raven's Standard Progressive Matrices problans, with LPAD
Variations, were given to each child individually and during a
separate test session to the Representational Stencil Design Test. On
the first occasion the Raven's matrices were administered to the
child, unassisted, both before and after the LPAD Variations, using
the procedure which has been outlined above. These interviews lasted
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approximately an hour to an hour and a half. RSDT was given on the
second occasion and, depending on ability, it took between half an
hour and an hour to administer.
All five series of LPAD Variations problems were given to the
pupils. On these questions they were allowed as much mediation as
necessary for them to reach the correct solution. The examiner starts
by offering the most minimal intervention and gradually increases this
amount according to the subject's needs. A fixed sequence of levels
of help are available (see the mediational-hierarchy). The details of
the pupil's performance (cognitive 'deficiencies') were recorded using
the schedule Illustrated in Figure 8.
To ensure that the same ground is covered in each interview, the
examiner follows a set list of questions which he asks about
particular test items (see lppendix 2C for details). For example, if
the focus is on the pupil's ability to think hypothetically then the
response alternatives are covered up and he is asked to describe what
the answer will look like. To look at how the pupil uses logic or
language and whether he has understood how to use 'two sources of
information', the examiner may ask why one answer is correct or
another is not or ask him to explain his answer. The subject may have
picked the right answer but only by probing will the ex&niner
establish whether this was by chance or not. To prevent boredan and
to reduce the testing tiiie, questions are not asked for every problem
on the LPAD Variations, unless the subject has difficulty solving
them.
The quality of the verbal response is recorded but it does not
detract from the score because this might discriminate against non-
indigenous or non-middle-class populations. The examiner records the
pupil's choice of response, evidence of cognitive impairments and the
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level of his own intervention. The same information is recorded for
the RSDT.
The RSDT is given in two parts: a training page, consisting of
simple 'warm up' stencil designs using no more than three stencils,
and a test page, using a maximum of seven stencils ina design.
Before the test begins, the subject is made farni liar with the format
of the test. He is asked to name the colours and the shapes of the
'cut-out' stencils and is made aware that each stencil can be referred
to by a corresponding number underneath (refer to Figure 7). A few
simple questions are asked about what would happen when the stencils
are superimposed on top of each other (see Appendix 2D for details of
acIidnistration).
Language skills are not of prime concern in this test. The
subject needs only to obtain the correct solution by giving the
numbers of the stencils that make up the design and in the correct
order. However, if the pupil gets the solution wrong the examiner
probes to find the reason for the difficulty using the descriptions of
impaired functioning (Table 5) as a guide. The names of the shapes
and the colours will be used to draw his attention to the mistake, and
to guide his search for the correct stencils.
All 20 designs from the training page are given in sequential
order. The test page designs are given in order of difficulty, based
on the number of stencils and colours involved. The most difficult
itens are those with a large number of stencils but only a few
colours. If the training page has been mastered without difficulty,
then the pupil is allowed to omit the first few itens on the test
page, since he has already completed items which are harder than
these. Because of the greater ccxrtplexity of the designs on the test
page, the test is terminat4 once the pupil has difficulty responding
to mediation, in order to avoid a sense of failure (the acninistration
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details are given in Appendix 21)).
PREDICTION OF DIFIABILITY.
There is some confusion over the meaning of 'modifiability' in
the practical terms of changes in pupil performance. If, as Feuerstein
et al (1981A) claim, Instrumental Enricimient increases an individual's
ability to profit fran direct exposure to learning situations, then
his potential for change, or his 'modifiability', should increase
after IE instruction. On the other hand, if IE remediates a child's
cognitive deficiencies then presumably he will be able to use his
cognitive processes more efficiently. In this case we expect the gap
between what he does do and what he can do to close because he is now
performing maximally. Thus the potential for 'modifiability' could be
described as less that it was.
Both of these alternatives predict that after receiving
appropriate mediated learning experiences, the pupil will have
inproved his performance in absolute terms. However, the question is
whether or not more IE actually increases or decreases the
'modifiability' estimates of pupils exposed to it.
Presuming that IE alters cognitive performance, these
predictions can be tested using the Raven's and LPAD Variations
procedure outlined in this chapter. If Feuerstein is correct, then
pupils who have received IE should, as a result of the mediation
provided on the LPAD Variations, make greater gains on the second
acininistration of Raven's matrices than they did using the same tests
before the experimental progranme began. If he is not correct, the IE
group will also begin at a higher level than they did on the pre-test,
but, the mediation on the LPAD Variations in this case will not result
in as much change in correct scores on the second administration of
the matrices (on the post-test). It should also be extremely
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interesting to see if the post-test 'modifiability' estimates for the
IE group differ from those of the control group, who have not had
structured mediated learning experiences.
15L
oAP'rER 3
'fl-IE ASSESSMT OF IE 1RAINI
CB)ICE OF TESTS
Since the Learning Potential Assessment Device and IE instruments
are built on the same cognitive model, it was thought desirable that
the assessment should aim to describe changes in performance as
closely as possible in terms of this model.
Some of the IE materials have a content which resembles that of
some IQ tests; it is therefore not sufficient to justify tie StrCeSS
of IE solely on the basis of increased IQ scores. For this reason a
wider battery of tests was chosen to test how these effects transfer
both In relation to the parameters of the cognitive map, as revealed
by the Piagetian and psychometric measures of performance, and in
terms of the general aims of school tuition. Tests of school
achievement which are appropriate to the assessment of the low
functioning have also been administered.
In addition to the types of tests already mentioned, Ferstein's
LPAD Variations and Representational Stencil Design Test were also
given to the participants in this study. These tests provide
information about specific areas of cognitive deficiency and on
pupils' responsiveness to intervention, that is their 'modifiability'.
These results will be discussed separately.
PIAGETIAN TESTS
One of the subgoals of Ins truuiental Enrichment is to enhance a
pupil's acquisition of 'operations'. A battery of ten concrete
operational tasks was given to test whether or not the operational
skills of those children exposed to IE are accelerated in relation to
those of the control group. The use of these Piagetian tasks thus
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provides an independent measure of the Operation parameter of the
cognitive model.
It is possible to increase an individual's IQ score through
intervention without changing the way in which he processes
information, and since one of the claims for IE is that it produces
sixh changes, tie development of concrete and possibly formal thinking
needs to be monitored. The content of these Piagetian tasks is
totally dissimilar to that of IE, and hence any gains would reflect
genuine development.
The Piagetian battery used in this study consists mainly of
concrete-operational tasks (Appendix 3A). It was developed for a
project in Pakistan for which Michael Shayer acted as a consultant.
Dr. Shayer's notes on the development of this battery and its
administration and use in this study can be found in Appendix 3B. Ck1
the post-test administration it was necessary for Shayer to add some
formal operational tasks to tie battery; the details are provided in
this Appendix (3B). Shayer has also established a procedure for
converting the subjects' obtained Piagetian 'levels' into Mental Age
Scores (see Appendix 3C).
PSYIDIE11UC TESTS
The SRA Primary Mental Abilities test (PMA), developed by
Thurstone (1954), is a psychxaetric test which measures intelligence
in terms of recognised mental abilities: Verbal, Spatial, Reasoning,
Perception, and Numbers. These roughly correspond to the Modality
parameter listed round the circle in tie cognitive model (p. i), and
represent the mode of communication through which material can be
assimilated.
If the effects of IE are differentially beneficial across the
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range of abilities, then this would be demonstrated by a different
profile of performance for an individual, before and after he received
IE tuition, on the Thurstone PMA.
Tnurstone's PMA was attractive r a number of reasons Firstly,
it has already been used to evaluate the IE programme in Israel and
the USA and hence the results of this research should be compatible
with work already carried out. The remaining advantages concerned the
actual test construction. The PMA is a group test which has been
adapted for three age ranges, of these the 7-11 year old range was
considered to be the most appropriate for a slightly retarded
population of adolescents. The test comprises seven sth-tests which
take eight minutes or less to administer and, apart from the two timed
stb-tests, the emphasis is on power rather than speed. The scores for
each test are recorded in terms of mental age up to age fourteen,
although an IQ score can be estimated.
The mental abilities are said to be relatively independent of
each other and so use of the PMA allows one to check the consistency
of functioning across the various abilities. This provides an
indepedent monitor of a child's progress within the modalities as
described by Feuerstein.
AUEVEi1E21' TESTS
After consultation with the Headmaster at the ESN(M) school,
where IE is being carried out, tests of reading, mathematics and basic
skills were chosen for their relevance to the school success of low-
functioning individuals. Instrumental Enrichment does not aim to
teach the specific skills required for reading or mathematics, they
are nevertheless an important part of the school curriculum and should
therefore be investigated. Improvements here may take longer to
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manifest because they are secondary to a general increase in
processing ability.
If the programme is to claim success then the effects must be
demonstrated outside the confines of an IE lesson, in particular one
would 1-ope to see changes in areas of cational significance for the
child.
Neale analysis of reading ability (Neale 1981)
The NEALE reading test is suitable for children with a reading
age from six to thirteen years of age. The test is administered to
irxlividuals anl aitheugh it is not timed it lasts approximately 10-15
m1mtes The test takes the form of six oral reading scales graded in
terms of the difficulty of the vocabulary, the length of the passage
and the complexity of the sentence construction. Three separate
scores are then rorded in terms of a mental age for a given pupil's
rate of reading, the accuracy, aixi the comprehension of the passages.
NFER mathematics attainment A.B. or Cl (NFER 1978A)
Tests of mathematics attainment A, B or Cl were given to the
pupils in accordance with the teacher's estimation of their ability
and in cases of doubt two adjacent tests Iwere given. All of these are
group tests sal the particular advantage for this populatinn is that
the teacher reads the qstions oit to them. This is important since
otherwise the poorer readers would be penalised for reasons not
related to their mathematical ability. Test A is designed to cover
the abilities of 7-8.06 year olds and takes 40 minutes on average to
administer (the range is 30 to 60 mirutes depending on the ability of
the children). Test B covers 8-10 year olds. It takes approximately
45 minutes to give with a range of 35-70 minutes. Test Cl was only
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given to the most able pupils, it was desgn&I for 9-12 year olds and
takes 50 minutes on average.
Richmond Test of basic skills (France & Fraser 1975)
The work studies section of the Richmond test of basic skills
tests aspects of 'methods of study' relating to the ability to read
maps (Test Wl), and to read graphs and tables (W2). These were given
at Level 1, corresponding to the 8.01 to 9.00 year old ability range.
Wi takes half an I'Exir to administer and W2 takes 20 minutes. They can
be given in group form, aitheugh children with low reading ability may
need close supervision. These tests are more likely to involve the
kinds of cognitive functions addressed by IE, for example precision,
planning, orientation, and instructions, than other tests of academic
achievement. However, the particular skills of map reading and so on
are not taught directly in the IE programme.
11 Piatian, psychometric and school achievement tests provide
a record of a child's unassisted performance level. By observing the
changes In the experimental group in relation to those of the control
group, the effects of IE can be assessed. Use of the first two tests
yields information on the Operation and Modality parameters of the
cognitive map, whilst information on the cognitive functions, as
outlined by the 'Phase parameter, can be gained from studying the
LPAD test results (see Chapter 4).
HOD0LDGY
The Piagetian battery, Thurstone PMA and tests of achievement
were given to the experimental and control groups in October 1982, at
the beginning of the IE programme. A single class was randomly
assigned either to the experimental group, who received between 2 and
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3 IE lessons per week, or to the control gronp (who received their own
brand of cognitive training initiated by the class teacher). The
experimental subjects were not taught by their regular classroom
teacher for the IE lessons.
Originally IE classes were also established in a second school
but these had to be discontinid because of internal crises within the
school. This left a small sample of 18 subjects in the first school
(8 experimental, 10 control). Of these, three pupils had to be
disqualified because of prior exposure to the IE programme and a
further two, one from each gronp, witixirew after the first year when
they were transferred to different schools. The final sample incltxled
six experimental arid six control subjects.
Both groups were retested, using the same measures, eighteen
months later. TI post-test results are reported in Chapter 5.
ThE PRE-TEST RESULTS (PIAGErIAN, PSYQiCt1Em.IC AND AciuEvmr)
The pre-test results have been corrected so that subjects have
only been included in the analysis if they were present at both the
pre- and the post-testing sessions; this made little difference to
the results.
Two-tailed 't' tests of significance were carried alt on the pre-
st Piagetian, psychometric and achievement meases of performance.
The results are reported both in terms of the level of statistical
significance arid in terms of the differences between the means, given
in standard deviation units, of the two groups (Appendix 4A). A
negative result means that the experimental group is starting in a
lower position. This has also been represented graphically (see
Appendix 4A).
The most important difference in the performances of the two
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groups occurs in their Piagetian operational level of functioning.
Aittough the difference is only statistically significant at the .20
level, there is a 0.62 standard deviations difference between the
means in favour of the control group. The Piaget Ian battery yields an
extremely sensitive measre of performance and a difference of this
magnitude is meaningful in terms of the levels of operational
fuctionir of the two groups.
On all the other tests the differences fall below the .20 level
of significance with less than 0.5 standard deviations difference
between the means of the two groups. In terms of mean differences the
aivantages are roughly equivalent for the two groups: eight sub-tests
tend to favour the experimental group and five tend to favour the
control group. As it happens two of the reading sub-tests reveal a
slight advantage for the control subjects but the mathematics and
basic skills tests indicate a slightly better performance by the
experimental group (see Appendix 4A).
TLe raw data for all these tests may be found in Appendix 1413.
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ThE LPAD PRE-TEST RESULTS
The LPAD Variations (with Raven's matrices) and the
Representational Stencil Design Test were administered on an
individual basis, using the procedure outlined in Chapter 2. They
were given in May 1983, six months after the IE programme had begun.
It would have been desirable to have given these tests at the same
time as the Piagetian, psychemetric ath achievement battery but the
state of the LPAD testing tethnique was not sufficiently dewlced at
the time (October 1982). 11 problems caused by the ambiguity of the
LPAD model and the lack of standardisation of the LPAD battery have
already been mentioned in Chapter 2. In March 1983 I visited the
research institute in Jerusalem to attempt to resolve some of these
difficulties, in consultaticn with Professor Feuerstein, befure LPAD
testing could begin.
The late introduction of the LPA.D tests works against the
research hypothesis, that the experimental group will have slDwn more
remediation of their deficient cognitive functions than the control
group after expostn:e to IF.. If the IE programme hal already begun to
iriluce charges in cognitive functioning, before the pre-test meastwes
had been taken, then these differences would not show up as pre- to
post-test change. The estimates of 'modifiability' for the
experimental group may also be affected. However, one would not
expect IE to have such immediate effects and the pre-test data, which
will be discussed later, indIcates that the differences between the
experimental and control groups are not statistically significant but
tbe slight differences that do exist, if anything, tend to favour the
control group.
The data from the first testing session can be divided into two
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parts: one which concerns evidence of cognitive functioning, as
indicated by performance on the LPAD Variations, and the other the
'modifiability' estimates gained by giving Raven's matrices as an
unassisted test both before and after the LPAD Variations (where
miiaticn was available).
Raven's matrices (Estimates of 'imdifiability')
Table 7 shows the gains made on the Raven's matrices as a result
of exposxe to mediation on the LPAD items. The results are given in
terms of the total number of items scored correctly (out of 60),
mental age, and percentile point scores. Raven's (1981) norms have
been used. The mental age scores reflect a performance which
corresponds to the 50th percentile of that age group which achieves
the same total score as the subject. 'fl percentile point score ranks
the subject's performance against those of children of the same
chronological age. The 'gain' scores are the differere between the
subject's performance on the first and second administration of
Raven's matrices.
The results for all the subjects on the first administration were
quite uniform. ihe performances roughly corresporied to those which
could be expected from 'average' eight year olds. The results after
the seconi administratiDn however varied quite considerably, even for
children with the same initial score. Thus Jason, Pamela ar Alan all
got 26 correct answers on the first administration but, after
mediation on the LPAD items, their scores increased to 29, 37 and 46
respectively. In terms of mental ages, these are equivalent to gains
of three months, one year ten months and an incredible six years!
Alan showed himself,capable of performing at a level which could be
expected from average children of his own age, and his rank order































Pre-test gain scores on Raven's matrices (Experimental & Control)
Total a	 Menta	 rcentile DO
Philip D 12.10 25
Neil F. 13.07 23
Paul G.	 13.01 24
Craig J. 12.09 27
Terry M. 13.00 30
Martin T 12.11 15
Control
Sean C.	 13.01 30
Jason G. 12.09 26
MichaelK. 12.10 33
Pamela N. 13.05 26




8.00 9.03 1.03 5
7.08 9.10 2.02 2
7.10 8.02 .04 3
8.01 12.07 4.06 5





8.04 9.08 1.04 7
8.00 8.03 .03 5
9.01 12.00 2.09 12
8.00 9.10 1.10 4
8.00 14.00 6.00 4
8.06 9.06 1.00 7
Notes :
* years and months
(1)first administration of Raven's matrices
(2)second administration of Raven's matrices
gain the difference between (1) and (2)
cNartin scored below the 50th percentile, (38th) of 6.06
year olds Dfl the first administration.
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The Raven pre-test results for both the first and the second
administration tend to favour the control group: in terms of total
score, there is a difference between the means of the two groups of
0.79 sd on the first administration and 0.49 on the second. This is
also reflected in the percentile rarking. Using the standard Arcsin
transformation for calculating differences in percentile ranking, the
control group maintain a 0.75 sd average lead on the first
administration and a 0.38 lead on the second. The Arcsin
transformation weights percentile rarking according to the magnitnde;
the larger the rank the larger the weighted score.
The pupils' performances on Raven's matrices may be used to give
an indication of 'modifiability'. 'fl initial scores may be grouped
under three headings: low, medium and high. The gains made on the
second administration may be similarly grouped. For example, Martin
would be considered to be both a low starter arid a low gainer. In his
case one would not expect IE to alter his estimate of 'modifiability'
(made at the post-test). Alan, on the other band, is considered to be
highly modifiable.
It will be interesting to see how IE has influenced these
estimates of 'modifiability' on the post-test. Terry and Sean, for
instance, have both started from the same position and made exactly
the same gains, but only one of them receives IE. As previously
stated, it is the intention of this stody to use the post-test results
to determine whether, as a result of IE, the experimental group
actually become more or less modifiable. See Table 8 for the pre-
test estimates of 'modifiability, based on the results of the first and
second administration of Raven's matrices.
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CE) Paul.	 (C) Jason	 (C) Marc	 (E) Experimental











Initial scores	 'Modifiability' (Gain)
Low = less than 25 correct Low = less than 4 more correct
Medium = 26-30 correct	 Medium =bctween 5 and 10 more
High = above 31 correct	 High = above 11 more
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'I1 LPAD Variations
There are five series of LPAD Variations (A-E), and in each one
there are seven matrix problems. All the subjects completed this part
of the test. Evidence on 'deficient' patterns of cognitive
fxictioning as described in the I!nase parameter of the cognitive map,
were recorded together with the level of examiner intervention,
according to the sequence of help outlined in the mediational-
hierarchy (Chapter 2). The experimental and control groups'
performances from the recording schedules have been summarised in
Appendix 4C Table 1: "Evidence of 'deficient' cognitive functioning
on the LPAD Variations". The level of mediation needed by each
sk)ject to complete these items has been recorded separately (Appendix
4C, Table 2).
A major problem has been to find apprcriate ways of representing
the information from the LPAD Variations. ibe lack of trmatiw data
on task complexity has been a considerable handicap: since the tasks
haw not been graded for their difficulty, it means that scores which
would reflect a subject's learning, that is a decrease In the amcint
of mediation offered as the test progresses, are confounded by
increases in task complexity. It was therefore decided to lod only
at the overall mediation level for the test as a whole.
The LPAD Variations comprise three basic types of question
(Appendix 2C): those which require the subject to verbalise his
reasons for choosing a particular solution; those which require him
to predict the solution; and those which he is allowed to solve
without explanation. The latter group, consisting of eleven
questions, were selected intuitively as being less difficult than
other members of the series, thus the testing time could be reduced
without losing too much information on the patterns of cognitive
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functioning. These questions were, however, discounted from the
analyses.
The mediation levels of the other two types of questions were
compared and were fouri to be similar. This is not surprising since
the ability to predict the solution to a matrix problem, 'hypothetical
thinking', necessarily depends on the ability to use 'two sources of
information' (Feuerstein's categories of cognitive 'deficiencies'
overlap to a considerable extent). It was therefore decided to
analyse the data from these 24 questions together.
No si&nificant pre-test differences were found between the
average amount of mediation needed by the experimental and control
groups to solve all the LPAD items; (t - 1.535, with lOdf, p(.2O).
However there is a 0.63 ad difference between the means of the two
groups, in favour of the control subjects.
The nsxt stage involved grouping the response patterns according
to whether they had been good, adequate or *ther there was evi1ence
of impaired cognitive functioning in relation to three aspects of
performance: 1) Egocentric communication and the quality of the
verbal response; 2) Appropriate sources of logic and sufficient
sources of evidence to support an answer; and 3) Impulsivity related
problems (including trial and error or blocking behaviour), which may
occur with or without the ability to use two sources of information
when solving matrix problems. The frequency of occurence of the
response patterns, in relation to each of the aspects of performance,
has been recorded in Appendix 4C, Table 3.
The total score has been weighted to reflect the quality of the
response pattern: a poor response receives a score of 2, an average
response receives a score of one and a good response a zero score.
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Thus the higher the total score, the poorer the overall pattern of
responding.
For example, on the Logic/Sufficient evidence aspect of
performance, if on one question the examiner had to direct the
subject's attention to the appropriate sources of logic and later had
to provide the complete answer (or a large part of it) the response
would be considered poor and would receive a weighting of 2. If the
examiner had directed the subject's attention but the subject was then
able to provide the appropriate rationale, or if the subject used the
relevant sources of logic but missed out some of the information, then
this would be considered adequate and would receive one point.
Lastly, if both the login and use of evidence were good then the score
would be zero. This information would already have been coded on the
recording schedule and would lock like:
Logic	 E E E £ A E Examiner supplied the
answer
Sufficient evidence E / A I I /= Evidence for deficient
'._,_-' t.,	 cognitive function
(weighting)	 2	 1	 0 £ = Good use of cognitive
function
Similar criteria are used for the other two aspects of
performance ( see Appendix 4C, Table 3). The 'weighting' of the
scores reflects, to some extent, the level of assistance (as measured
on the mediat tonal-hierarchy) and the record of deficient cognitive
functions, since the hierarchy is used in the test interview as a
guide to the severity of the pupils' cognitive impairments.
The differences between the experimental and control groups'
weighted response patterns tend to favour the control group. For the
Egocentric communication/Language aspect of performance there was a
0.14 ad difference between the means (t = 0.33 NS); for
Logic/Sufficient evidence, this difference was 0.85 ad.. (t 2.09,
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p - 10) and for Impu].sivity errors/Use of two sxces of information
it was 0.58 Bd (t 1.42, pL2O).
Figure 11 shows the subjects' weighted responses to the three
aspects of performance. 1'r responses seeni to be fairly uniform across
the three aspects, but again this is not surprising since Ferstein's
cognitive functions are inter-related: one's understanding of hew to
use 'two sources of information' to solve matrix problems is likely to
be reflected by the type of evidence used to support the answer and in
the way the answer is communicated.
There are hewever some individual differences: Martin has a high
score on all three aspects of performance, which indicates impaired
cognitive functioning, whilst Michael has a relatively low score on
all three. Overall Michael gave the best performance on the
Variations. There are also differences within individual responses:
Marc's understanding of the use of 'two sources of information' was
very good, as reflected in the low score on this aspect of
performance, but ha had great difficulty in verbalising and explaining
his answer. Pamela, on the other hand, found it slightly easier to
verbalise and explain the answer, once it had been solved, than she
did to solve the item in the first place, indicated by a higher total
on the 'two sources of information' aspect of her performance.
The frequency data of typical response patterns (good, adequate
or poor), gives a clearer idea of individual differences. These are
given in Appendix 4C (Table 3) but they are also illustrated by bar
charts which have been drawn separately for each of the aspects of
performance. These can also be found in Appendix 4C, Figures 1, 2,
and 3.
The LPAD Variations post-test results can therefore be assessed
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response patterns in relation to the control group's and whether the
IE group show more remediation of their 'deficient' cognitive
functions.
1_Representational Stencil Design Test (RSIYr)
lbs RS]Yr is a very good test of errors related to impulsivity, a
lack of precision and the ability to think hypothetically. W)wever,
despite havir relatively clear behavioural correlates for impaired
cognitive functioning, the data havebeen extremely difficult to
analyse. ice again the stumbling block has proved to be the lack of
normative data. This affects all the tests in the LPAD battery.
Measures of learning, or 'modifiability', over the course of the test
are confounded by increases in task complexity.
lbsre is an additional problem. Because of the great difficulty
of some of the items on the test page, even for 'normal' adults, it
was not possible for every subject to complete them all and the test
had to be terminated after a certain number of failures. (See
Appendix 2D for the administration details). It was therefore not
possible to directly compare the freqtncies of observed 'deficient'
cognitive functions of subjects whe completed different amounts of the
test. The raw data concerning these frequencies has been recorded
separately for the RSDT training page, which everyone finished, and
the test page (see Appendix 4C, Tables 4 and 5).
The items on the test page had been grouped (intuitively) into
clusters of tlose of equal difficulty and it was originally intended
to compare pupils' response patterns within each group of items. This
was not possible for two reasons: firstly, because of the small
number of items In each group, the measures of response patterns were
not thought to be reliable; and secondly, and more importantly, an
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inspection of the raw data revealed no measures of differat aspects
of performance. Errors made on RSDT tend to be observed more as a
function of task complexity rather than as characteristic of any
individual's pattern of responding. That is to say, the same errors
usually occur for each subject but at different points in the test.
For th)se that found the test hard the errors relating to impulsivity,
precision and a lack of hypothetical thinking were revealed early on,
whilst for those that found it easier, the same errors appeared later.
Most of the subjects completed the training page without
difficulty - the average number of iziassisted items correct was 13/20
- so it would not have been fruitful to confine the comparisons of
impaired functioning to this part of the test. Regrettably, it was
decided that the pre-test RSDT data on the deficient cognitive
functions could not be analysed in a useful or meaningful way. The
recording schedules of a poor, an average and a good subject have been
included in Appendix 4C (Figures 4,5 and 6), to illustrate some of
these points.
Analysing the mediation scores, to obtain estimates of
'modifiability', was difficult for many of the same reasons; for
example, someone who had completed only the first group of items on
the test pag may receive a lower average mediation score than someone
who completed two or three groups because of the increasing difficulty
of the items. The idea of using some compound variable like, for
instance, the level of difficulty of the item divided by the amount of
mediation required for stxcess seemed attractive but there was no way
of justifying it. The small number of items within each level of
difficulty meant that it was not possible to relate the mediation
scores directly to the level of task complexity.
An alternative approach is to define a level of mediation and
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measure the rnimber (ordinal) of items sucessfully completed at that
level. Our best estimate of 'modifiability' is therefore to ji.x5ge the
amcxint a subject has profited from mediation by determining the gap
between the number of items on which he succeeds after a moderate
amcunt of intervention mtil ha begins to need substantial help. In
this case, these levels have been set at mediation level three, which
correspoixis to the moderate amonnt of help, and level seven which is
considered to be substantial (on the 10 point mediational-hierarchy
scale).
The initial performanc& can be characterised as low, medium or
high, depending on the number of items which the subject solved
correctly before he begins to need moderate help.. The unassisted
score therefore gives a measure of present competerte. teclniq
used to calculate 'modifiability' was to compute a running mean of the
anount of mediation needed on three sicessiw items. These were then
plotted and the ordinal number of the item corresponding to the
moderate and substantial amounts of mediation were read from the
graph. (See examples in Appendix 4C, Figure 7.) The difference
between the two points gives the estimate of 'modifiability'. The
higher the gap, the more modifiable the subject is considered to be.
The results are recorded in Table 9. The decision criteria for
establishing the level of unassisted success and the points of
moderate and substantial mediation for the RSIYr test items are given
in Appendix 4c, ELgure 8. The subjects' mediation scores per item can
also be found in Appendix 4C (Table 6).
This approach to estimating 'modifiability' is similar to the one
used to measure 'modifiability' using Raven's matrices (rer to Table
8). Thus we have different combinations of low, medium and high
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low, medium and high estimates of 'modifiability', which reflect
'gain' after expostme to mediation, for both experimental ath control
subjects. There is considerable variation between the effects of
m&liation on tt subjects performances. The difference between the
rnznber of items sxcessfully completed with moderate and sthstantial
help range from 1.5 items to 10.75 (Table 9). Once again, the post-
test results should show whether Instrumental Enrichment has rer1ered
the experimental gronp more or less modifiable than they were before.
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CHAPTER 5:
THE POST-TEST PLACErIAN, PSYCI]1EIRIC AND ACHIEVE1
TEST RESULTS
OVERVIEW OF THE ANALYSIS OF THE POST-TEST RESULTS
The original idea behind the research design of this study was to
use tests which would provide as much information as possible about
changes In a pupil's performance in relation to the different aspects
of Ferstein's cognitive model. This would indicate whether, if IE
works, it ç1oes so for the reasons outlined in the model, namely
whether IE increases the level of operational functioning, corrects
deficient cognitive strategies and improves an individual's
performance across the different nxdalities.
With the benefit of hindsight it was realised that the pre- post-
test battery In fact included four different forms of testing:
A) A measure of "fluid" intelligence, as defined by Cattell
(1971), can be obtained from the Piagetian tests arxl from the
performance aspects of the LPAD Variations, as indicated by
the unassisted scores on Raven's matrices;
B) Tests of 'modifiability' corresponding to the Vygotskian
notkxi of the 'zone of proximal development' (Vygotsky 1978,
posthumously published);
C) Tests of "crystallised" intelligence (Cattell 1971),
represented by the Thurstone test of Primary Mental
Abilities;
D) Tests of school achievement, including the NEALE analysis of
reading, NFER mathematics attainment and the study skills
sub-tests of the Richmond test of basic skills.
information from B is obtained by examining the differences
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in performance before and after provision of adult assistance on the
LPAD variations and it is therefore reported with the other LPAD
results in Chapter 6. Feuerstein's interpretation of 'modifiability'
will be discussed in the light of these findings.
In this chapter, the results from the remaining tests are
considered to see which of these aspects of intelligence bave been
most affected by IE training. Both statistical and 'effect size'
measures are used: the former as a check on the Ukelilr,od that the
differences could have occurred by chance; and the latter, which will
include mean differences and mental a,e differences, to assess the
importance of the changes. (A mean difference is the difference in
terms of standard deviations of the experimental group's change in
performance, pre- to post-test, as compared with the control group).
Our own evidence, and that of others, is reviewed in Chapter 7
with a view to estimating:
A) the extent to which IE can be considered to be effective,
B) the extent to which the LPAD model (underlying both IE and
LPAD) appears to be validated,
and to suggest future work which may be necessary in order to make the
intervention mdel ux)re effective.
Lastly, in the final chapter, LPAD testing as a clinical
procedure will be discussed in the ligjit of the published work of the
Feuerstein team (Feuerstein 1979), arid of the experience of using it
in this study. The aim is both to characterise the virtues of LPAI)
and to suggest further work which is required if it is to be added to
the repertoire of the clinical psydologist.
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THE POST-TEST RESULTS
The post-tests 'were administered in May 1984 after the
experimental programme hai been running for approximately eighteen
months. The subjects had completed on average about 150 of the IE
teaching units. In analysing the post-test data we are consliiering
to what extent these results may be attributed to the experimental
treatment, IE, as opposed to maturational growth or other inflinces
on educational development. It is therefore necessary to compare the
changes, pre- to post-test, of the experimental group with those of
the control group and not just the post-test differences betweeen
groups. Tle procedure for testing the significance of the differences
between the pre- and post-tests of the two groups has been described
by McNemar (1969, pp. 96-98, 116-117).
Since the sample has been matched on the same variable on the
pre-test as on the post-test it is necessary to take account of the
variability of the means to be expected by successive testing of this
kind. Guilford (1956, pp. 166-167) provides the following formula for
estimating the Standard Error in such cases:
SDM	 SD
where r is the test-retest reliability of the measurements on the
experimental variable. 11se reliabilities are genera]y provided in
the test manuals. The above formula gives that part of the Standard
Error of Measurement (SEM) which is due to the individuals. It
therefore gives a re sensitive indicator of changes in performance
that can be attributed to the intervening experiences of the




























































Accuracy	 1.71	 .20	 0.36
	
Tests of
Comprehension	 0.73	 us	 0.26	 school
Rate	 I • 58	 .20	 0.47	 achievement




Map reading (WI) 1.71	 .10	 0.57
Graphs and
tables	 (W2) 1.54	 .10	 0.46
(two-tailed 't' with 10 d±)
*Effect size refers to the 'mean difference', in terms of
standard deviations, between the pre- to post-test changes
in the two sample means.
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Table 10 reports the level, of statistical significance of these
differences and the 'mean difference' in terms of standard deviations
(sd), between the pre- to post-test changes of the two sample means.
A difference of 0.5 sd and above is considered to be a meaningful
'effect size'. The 't' value has been arrived at using the SEM
described above, except In the case of the Piagetian battery for which
there is no test-retest reliability mease.
In addition to this, the individual's 'gain' score has been
plotted in mental age terms, the nest common iit of change for the
tests in this battery, for both the experimental and the control
groups (see Figures 12 to 14). The reader can therefore see at a
glance the overall patterns of responding for each group and any
individual variation within these groups. Each pupil is denoted by
his initials so that his performance on any of the tests can be easily
identified. The raw data for the Piagetian, 'Thurstone PMA and school
achievement post-test results can be found in Appendix 5.
Tests of "fluid" intelligence
The results of the Piagetian battery and the Raven's Progressive
Matrices are highly significant both statistically and in terms of the
standard deviation difference between the average gains of the two
groups. Effects of this magnitude are impressive despite the small
sample size.
When translated into mental age scores the Piagetian results
represent an average increase of 20.5 months for the experimental
groups and only 1.5 months for the control. In fact, only o member
of the control group improved his mental age score and then only by
nine months. The consistency of the differences between the
experimental and control groups can be most clearly seen when their
Oi
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Piagetian mental age gains are viewed side by side, see Figure ]2A.
The picture is supported by the mental age gains made on the
unassisted administration of Raven's matrices, see Figure 12B.
Although these results show more individual variations within each
group than do the Piagetian results, there has still been an average
mental age increase of 22.8 months for the experimental subjects
compared with 11.2 months for the controls. The raw data for the
Raven's matrices can be fouril in Appendix 6 (Table 1).
Clearly there is support for the notion that Feuerstein's IE
programme increases the level of 'operaticxial ' functioning. Not only
have the experimental group made mental age gains which, in the case
of Raven's matrices, are over and above the actual time span of the
programme, (when it is nore usual for adolescent retardates to fall
progressively behind their 'normal' peers in school), but also they
have reversed a trend favouring the control group on the pre-test
nasures.
"Crystallised" intelligence measures
The results of the sub-tests on Thurstone's PMA appear to be
rather unreliable as independent measures of performance within
Fetrstein's modalities. Both groups have made gains and losses but
in an inconsistent fashion. This can best be appreciated by looking
at the range of individual responses within both groups for the sewn
sub-tests, see Figures 13 A to G. These bar charts have been plotted
in the same units as those for tests of 'fluid" intelligence but have
been photo-reduced because the range of mental age change is so wide.
Since the mental age gain scores are so unevenly distributed within




Only the 'reasoning-words sub-test can be considered to be
significant both statistically and in terms of the mean differences
between the gains of the two groups. Of the remaining sub-tests,
three tend to favour the control group, two tend to favour the
experimental group and one shws no difference. However none of these
meet the minimal 0.5 ad difference which is considered fn this study
to be indicative of a meaningful change in performance.
When the total score is calculated there is only a mean
difference of 0.06 standard deviations in the mean gains of the two
groups. In view of this extremely low level of difference, less
overall weight is attached to the statistical significance of the
verbal-words sub-test (which favours the control) and the reasoning-
words sub-test which favours the experimental group.
Tests of achievement
Both the experimental and the control groups have made some
improvements in relation to areas of 'academic' achievement, as slwn
in Figures 14 A to D. The differences between the groups are not
statistically significant, however they all tend to favour the
experimental group.
The mental age gain scores for NEALE reading and NFER. mathematics
appear to be fairly consistent within each group, unlike the 'peaks'
and 'troughs' on the Thurstone PMA, and are therefore more likely to
represent actual changes in pupil ability levels. The awra mental
age gains for the experimental and control groups for the component
parts of NEALE reading are as follows: for 'accuracy' the
differences are 6 months and 4 months respectively; for
'COmpreheflsiofl' they are 10.5 months and 10.2 months; and for 'rate'
they are 14.3 months compared with 10.8 months. The average gains for
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mathematics attainment are of similar niagnit.x1e; that is, 12.2 months
for the experimental grc*ip and 10.7 months for the control. 1 size
of these gains are typical of disadvantaged pupils over an eighteen
month period.
ibe largest difference between the gains of the two gronps have
occurred on the Richmond test of basic skills. Unfortunately on this
test the test norms are not reported in a way that makes it possible
to estimate mental age equivalents for a given performance. However,
on the map reading sub-test the experimental gronp demonstrated a 0.57
sd advantage. On the graphs and tables sub-test, which has a higher
mathematical component, their advantage is only 0.46 standard
deviations.
The results of the achievement tests are in line with the
expectations of this study. One would not anticipate that IE would
have a dramatic effect in areas requiring specific skills such as
reading or mathematics because the programme does not address theta.
One might expect, however, to see the emergence of improved
functioning on basic skills tests because these involve more genera].
thirking skills and strategies, success on the latter does not depend
upon any particular knowledge base.
StWARY
The results strongly suggest that the IE programme has made its
greatest impact in the area of "fluid' intelligence. Apart from the
ability to group words (reasoning-words) on the Thurstone PMA,
measures of 'rystallised t intelligence appear to remain relatively
unaffected by this programme as do most of the measures of school
achievement. ibe implications of these findings, aiii th)se of others,
for IE as a model of intervention will be discussed in Chapter 7.
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CHAFfER 6
THE LPAD POST-TEST RESULTS
The LPAD tests used in the pre- and post-test battery provide
information on two aspects of 'modifiability': firstly, on an
individual's 'zone of proximal development' estimated on each testing
session, as measured by his ability to benefit from adult assistance
on the test; and secondly, in terms of the pre- to post-test chans
In the use of cognitive fuictions relating to the Phase parameter of
the cognitive map. This information is reported separately for the
LPAD Variations (used with Raven's matrices) and the Representational
Stencil Design Test. The LPAD post-tests were administered in May
1984.
CHMS IN '}ODIFIABTLIT' (I1 RAVEN'S MA1RICES
Tie idea of using Raven's (1981) norms to measure the amount that
the subjects could benefit from assistance was introduced as a iieans
of testing Feuarstein's notion of 'modifiability'. Feerstein et al
(1981A) have claimed that IE increases an individual's capacity for
change, that is his 'modifiability'. However, if the child's
deficient cognitive strategies are corrected as a result of the
programme then tie gap between what he is able to achieve with and
without assistance might decrease as he begins to function more
optimally. This suggests that the individual's capacity for further
change may actually decrease.
The intention was to test these predictions by contrasting the
pre- to post-test changes in the 'zone of proximal development' for
the experimental and control subjects. In the event the ixethedology
employed did not yield support for either hypothesis concerning the
effects of IE, the pupils' 'modifiability' estimates (as measured by
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nor decreased in relation to these of the control group. It did show
however that 'modification' had occurred. Significant differences in
the pre- to post-test improvements of the two groups have been found
to favour the experimental group suggesting that to some extent, their
deficient cognitive strategies have been corrected or 'modified'.
In eath testing session Raven's matrices have been &imTnfRtered
twice, the first administration being before mediation was available
on the LP.AJ) Variations and the secorxl administration being after such
mediation. Table 11 shows the difference between the first
administration during the pre-teat session and the first
administration during the post-test session some 12 months later.
This difference is denoted by (1). Similarly the difference between
the second administrations during the pre- and post-test sessiciis are
also shown and denoted by (2). The pre-test raw scores are given in
Table 7 (pagel63) and the post-test raw scores are given in A?pendix
6 (Table 1).
In terms of the unassisted gains in total score, (1), both groups
have generally improved in relation to the pre-test results. However,
there is a difference of 1.07 standard deviations (sd) between the
mean gains of the to groups in favour of the experimental group, (t =
4.47, p < .001). Although some subjects started from a lower
percentile point than they had done on the pre-test, this does not
mean that their performance decreased in absolute terms (as indicated
by the mental age gains), since the standard of the reference group
was higher as they were one year older than the pre-test reference
group. Using the standard Arcsin transformation for comparing
differences in percentile rarking, there is an effect size of 0.67 sd
In favour of the experimental group (t - 2.63, p (.05).
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Gains of a similar tnagnitx1e are reported for the pre- to post-
test gains on the second administration of Raven's matrices (Table
11). The mean difference between the gains in total score this time
were 0.94 standard deviations in favour of the experimental subjects
(t - 5.07, p < .001), and 0.73 ad for the changes in percentile
ranking (t 4.82, p K .001).
The data at first sight appear to suggest that there is some
support for Feuerstein et als (1981A) interpretation of
'modifiability' since not only do the IE group significantly improve
on their pre-test unassisted performances in relation to the controls
but they also seem to respond more to mediation on the LPAD
Variations. A closer inspection of the results rewals a different
picture.
Firstly, when looking at the 'modifiability' estimates made at
both pre- arI post-test we firi that the changes in estimates do not
occur in a regular or predictable fashion for either group. These
have been reported side by side in Table 12. The criteria for
establishing the estimates of low, medium and high starts and low
medium and high 'modifiability' are outlined in Chapter 4 (Table 8,
page 165).
In Table 12 there are instances of changes in 'modifiability'
which seem to support Feuerstein's prediction that both the initial
starting point arI the 'modifiability' will increase for individuals
exposed to IE, for example Paul, Terry aM Martin. However, there are
also instances which support the alternative hypothesis, that is that
the initial starting point will have increased but there will now be
less response to mediation than on the pre-test, for example Neil aM
Craig.
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Table 12 : Pre- and post-test estimates of 'modifiability',
using Raven's matrices
PRE-TEST	 POST-TEST



















































The initial score refers to the unassisted athnidstration
of Raven's matrices.
'Modifiability' refers to the amount of gain on the second
administration of Raven's as a result of intervention on
the LPAD Variations.
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The post-test gains made on Raven's matrices do not appear to be
related to the pre-teat examinations of the ability to change: Martin
was originally characterised as low starting and having low
'modifiability', and was not expected to profit much from IE, yet he
improved his pre-test unassisted Raven's score by 16 questions on a 60
item test (Table 11). Further he improved by 19 on the second
administration, more than on the pre-test, in response to mediation on
the LPAD Variations. Craig made the greatest improvement on his
unassisted pre-test score, 21 questions, although he did not fulfil
the pre-test prediction of high 'modifiability' in Feuerstein et al's
(198lA) understanding of the term. The two experimental subjects who
appear to have gained most on the unassisted administration of Raven's
matrices - Martin and Craig - had the lowest and highest pre-test
estimates of 'modifiability' respectively.
Furthermore, the changes in estimates for the control group
cannc convincingly be distinguished from the patterns of change in
the experimental group, see Table 12. For example, Alan has improved
on his starting point but decreased his 'modifiability' whilst Jason
has improved on his pre-test estimate of 'modifiability'.
In Chapter 4 it was pointed out that both Terry (experimental)
and Sean (control) obtained the same pre-test scores on the first and
second administration of Raven's matrices. It was thought that the
changes in their subsequent 'modifiability' would tell us something
about the effects of IE. On the post-test they both started from
approximately the same position, 32 and 31 questions respectively, and
Terry went ont to score 45 on the 2nd administrations whilst Sean
scores 39 (Appendix 6, Table 1). It has already been noted, however,
that the increases and decreases in pre- to post-test
'modifiability' estimates are not 'stable' for either group (Table
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12).	 Unfortunately, therefore, Terry's increase in 'modifiability'
cannot be interpreted as a defining characteristic of the IE group.
In order to test whether these changes in 'modifiability' are
significantly different for individuals in the experimental and
control groups, it is necessary to compare their pre- and post-test
estimates of the 'zone of proximal development'; that is, the way the
subjects respond to mediation on the pre-test (as measured by the gain
in total score from first to second administration of Raven's
matrices) compared with the way they respond to it one year later.
In this study there is no difference between the pre- to post-test
changes in 'modifiability' of the two groups (t = 0).
In Chapter 5 it was stated that the experimental grcxip increased
their pre-test mental age scores on Raven's matrices (unassisted) by
an average of 22.8 months compared with 11.2 months for the controls.
T1 experimental group have certainly been 'modified'. However,
despite these impressive differences, the findings cannot be
interpreted as support for either prediction concerning the effects of
IE: the 'modifiability' of the experimental group has neither
Increased nor decreased in relation to that of the controls. T1 pre-
test estimates of 'modifiability' cannot therefore be used as a valid
predictor of the effects of the experimental programme.
POST-TEST RESULTS OF ThE LPAD VAIUATIO
TI-S correction of impaired cognitive functions is an important
part of the 'modifiability' process. Since these functions are
observed from individual performances on the Variations, the post-test
results show the extent of the remediation for the experimental
group as compared to the changes that have occurred for the control
group. A second indication of 'modifiability' can be obtained by
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comparing the pre- arKi post-test records of the amount of assistance
offered to the sibjects to enable them to solve the items.
The level of examiner intervention for each subject has been
recorded in accordance with the mediational-hierarchy (Chapter 2) and
the post-test mediation levels per qstion can be foi.uxl In Appendix 6
(Table 2). Although both groups need less help to solve the post-
test items than they had done previously, the experimental group again
made the greatest improvements. When the mean 'losses' were compared
there was a difference of 0.60 ad in favour of the experimental group
(t 1.04). See Appendix 4C, Table 2 and Appendix 6, Table 2, for
the raw data on the LPAD mediation scores for the pre- and post-tests
respectively.
Greater emphasis has been placed on the effect size, in ad units,
than the statistical significance of the differences between tie gains
of the two groups for the tests in the LPAD battery. Since there is
no data on test-reliability for these tests we can only use the sample
standard deviations as they stand in order to arrive at the standard
error term. For tests in tie psychmetric and achievement battery the
't' value can be made more sensitive by including the reliability of
the test as a factor in the measured pre- to post-test change. Tiere
is therefore less chance of making type 2 errors, that is rejecting
significant differences (Chapter 5). Without this information tie
power of 't' is much reduced. An effect size of 0.5 sd is considered
to be a meaningful difference. This emphasis will be further
justified in the section on changes in tie use of cognitive functions
Ctognitive deficiencies").
pects of performance
When analysing the pre-test data (Chapter 4) it was deciied that
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individual patterns of responding (poor, adequate or good) would be
reported in relation to three major aspects of performance:
(1) Egocentric conim.nication and the quality of the verbal response;
(2) Appropriate sources of logic and sufficient sources of evidence
to support an answer; and
(3) Impulsivity related problems which may ocair with or witJuit the
ability to use the sources of information when solving matrix
problems. The same criteria have been used on the post-test
results of the LPAD Variations and the results are reported in
Appendix 6 (Table 3).
Figure 15 (1, 2 and 3) shows the experimental and control
subjects' improvements in relation to the three aspects of performance
on the LPAD Variations. These differences are obtained by comparing
the 'weighted' pre-test scores with tlxse of the post-test (Appendix
4C, Table 3 and Appendix 6, Table 3). In fact pre- to post-test
improvement is indicated by a negative difference (post- minus pre-
test) because the higher the 'weighted' score the worse the
performance. In Figure 15, however, improvements or a loss in
'weighted ' score, are represented in a positive fashion so that they
are more obvious. Where negative results arise this means that the•
subject's performance has deteriorated.
T change in 'weighted' score for each subject on each aspect of
performance has been plotted in Appendix 6 (Figure 1) to give an
indication of the individual variations. The gains for the
experimental group appear to be more consistent than they are for the
control group: they may be modest, as in Neil's case, or substantial
as in Craig's, although some experimental subjects have developed one
aspect of performance to a greater extent than another, for instance

198
Paul or Terry. Some individuals in the control group have also
improved but these gains seem to be less consistent across all three
aspects of performance (see Figure 1, Appendix 6).
By comparing Figure 1 (Appendix 6) with Figure 11 (Page 170) one
can look at the post-test improvements in relation to the individuals'
pre-test starting point. The relationship between the pre- and post-
test results is not strong. For example, Martin, an experimental
subject, wl gave one of the poorest pre-test performances made
consistent gains on all three aspects of performance. On the other
hand, liichael (control) gave one of the best pre-test performances but
his post-test improvements are negligible and Pamela, also a control
subject, made losses on all three aspects of performance. Philip and
Craig, (experimental subjects), differed considerably in their post-
test gains in 'weighted' scores despite being rotghly matcl on the
basis of the pre-test results. IE has positively affected each
subject in the experimental group to a greater or lesser degree but
the 'extent' cannot be predicted by their pre-test ability status.
However, the pre- to post-test improvements are greater for the
experimental group than for the control, particularly for the
Logic/Sufficient evidence aspect of performance (see Figure 15:2).
The difference between the gains of the two groups on this aspect was
1.91 standard deviations (t 3.06). On the Egocentric
communication/Language aspect the difference was 0.88 sd Ct 1.49)
and for Impulsivity/Two sources of information the difference was 0.51
sd (t - 1.03).
If 0.5 sd is accepted as the criterion for a meaningful effect
size then the evidence suggests that IE can fulfil its promise to
address and remedy deficient cognitive functioning.
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Cognitive 'deficiencies' (LPAD Variations)
It was originally hped that there might be some way of relating
improvements in cognitive functioning to the individual
characteristics of the subjects. Althcxigh access was grante1 to the
personal files of the subjects, the reasons for their referral to a
special education school could not be 'translated' into the language
of the Fnase parameter of Feuerstein's cognitive model. Instead, both
experimental and control subjects tended to be referred on the basis
of poor reading ability, anxiety and lack of progress within the
regular school framework. The pre- to post-test improvements in
observed cognitive 'deficiencies' have therefore been contrasted for
the experimental and control subjects on a gronp basis.
The post-test raw scores of the frequency of occurrence of
'deficient' cognitive functioning on the LPAD Variations is reported
in Appendix 6 (Table 4A.) When calculating the difference between
these and the pre-test results, the improvements have all been
reported in a positive direction. If the number of observations of
cognitive impairment has decreased from pre- to post-test then this
represents an improvement. For six of the cognitive functions there
is already positive coding of responses, that is where the subject has
done well, the functions being two sources of information,
hypothetical thinking, use of logic, labels, sufficient evidence and
language. Improvement here is represented by an increase in the
frequency of positive observations. Where more than one type of
observation can be made (the last three of the above list), the
responses have been weighted before change could be estimated: a
good response received a weighting of two points and an adequate
response received one point. The pre- post improvements on each of
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*Effect size refers to the 'mean difference', in terms of
standard deviations, between the pre- to post-test changes
in the two sample means.
201
for individuals in the experimental and control groups.
The experimental group have generally shown less evidence of
'deficient' cognitive functioning and these improvements are of a
greater magnitude than for the control group. Table 13 reports the
significance of the differences between the improvements of the two
groups, (t is two-tailed with 10 df). The pre- and post-test means
have also been reported.
Because of the small sample size there is a great danger of
making a type 2 error in rejecting effect sizes whose magnitude, if
statistica1y significant, would be considered substantial. Therefore,
In view of the fact that only two of the differences in the cognitive
'deficiencies' are significant in terms of individual comparisons, it
is necessary to consider the battery as a whole as a guide to
interpreting the effect sizes shown in Table 13. The 13
observations on six subjects were treated as 78 observations on the
experimental group, likewise for the control. (Raw data from Appendix
6, Table 4B). This gave the experimental group a mean of 2.962 (sd =
5.28) and the control mean of 0.6667 (sd = 4.025). The variance ratio
for the two samples indicated that the standard deviations were
significantly different (Wirier 1962, p.34) and therefore a nidified
degrees of freedom was calculated for the tables of the t-
distribution (Winer, p.37). Because we are dealing with difference
scores (McNemar,.pp. 96-98, 116-117) the squared standard errors of
experimental and control groups were added rather than averaged in














t - 2.962 - 0.6667 - 3.05 (df = 82) (p< 0.005)
.752
Given that the 13 effect sizes, taken as a battery, show a highly
significant difference between the experimental arxi the control gronp
(0.72 sd on average), the effect sizes for the individual cognitive
'deficiencies' can now be given a more unitary interpretation. The
question should be: Can they be considered as small-sample variations
around a common mean difference effect size of 0.72 standard
deviations? To test this both Scheff ar the more powerful Newman-
Keuls test were used to see if either the largest or the smallest
reported mean differences can be considered significantly different
from the others in the battery. Tl statistical procedures undertaken
are reported in Appendix 7 (1). Both tests s.gest that all the mean
differences should be considered as variations around a common mean,
and thus that the sub-test mean differences should be simply averaged
to obtain an estimate of the experimental/control mean differences
which have already been shown to be significantly different.
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In order therefore to avoid making a type 2 error we ought to
treat all the effect size estimates as cn.xe but real approximations
to something in the order of 0.72 ad whilst being uncertain as to
which of the cognitive deficiencies are giving the most reliable
signals.
The experimental group have shown more remediation of their
'deficient' cognitive functions than the control group. In Table 13
the only function where a difference in favour of the control group
was reported - in fact it was a case where both groups deteriorated
but the control group deteriorated less than the experimental group -
was both statistically negligible and well below the 0.5 ad mean
difference which indicates a meaningful change (0.21). Statistical
procedures (Scheff and Newman-Keuls) indicate that the effect size
shxild be interpreted as appraximat ions of a common mean difference,
0.72 standard deviations, in favour of the experimental group.
Moreover the pre- to post-test reliability of these measures of the
cognitive functions has actually increased for the experimental group
whilst remaining constant for the control group. This increase in
consistency for experimental subjects is a strong argument for the
overall effect of IE (see below).
The reliability of the LPAD Variations test
Thirteen cognitive functions are observed by the administrator
during the clinical interview on the LPAD Variations: some in the
form of errors, or deficient functions; others in the form of
adequate use of the function. (This excludes problem definition
where no observations were made on either pre- or post-test). Thus
t1 observation of the Phase part of the LPAD model can be regarded as
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a 13 sub-test battery and one may investigate the reliability both in
terms of internal, consistency and of test-retest.
The internal consistency can be computed by analysis of variance
(Winer, pp.126-130). For the pre-test measure, the experimental and
control results were pooled and the reliability obtained was 0.67.
For the post-test results separate estimates were calculated for the
two groups since one might expect that IE has influenced the
experimental groups' use of cognitive finctions. The reliability for
the experimental group was 0.88 compared with 0.65 for the control
group. These differences are sufficiently large to merit further
investigation. The ANJVA calculations are reported in Appendix 7 (2).
It can be seen that there is clearly no difference, as indeed
there should not be, between the pre- and post-test reliability for
the control group. The test-retest reliability for this group can
easily be calculated as the correlation between the pre- and post-test
scores, which was 0.57, and of the same order as the internal
consistency estimates. The difference between the pre- and post-test
reliability for the experimental group, however, is over 4 standard
errors, tested by Fisher's z at (60 minus 3) degrees of freedom, and
can therefore be treated as a real difference.
How can this difference be explained? Remembering that the
purpose of using the LPAD form of testing was to discover whether the
effect of IE instruction would shew up in terms of the Phase parameter
of the LPAD model, the reliability which is really of interest is that
of the difference scores: that is, the measures of pre- to post-test
improvement for each group. calculation is reported In Appendix
7(3). The reliability for the difference scores is 0.73 for the
experimental group. The test-retest correlation was only 0.33. The
Corresponding reliability of difference scores for the control group
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was only 0.24 (see Appendix 7(3)).
A reliability of difference scores of 0.73 is a wry respectable
value: the drop shown from 0.67 to 0.24 for the control group is of
the order of a low reliability of difference scores to be expected.
The meaning of the high post-test reliability of the experimental
group is that the inter-correlation between the sub-tests has
increased substantially. This is precisely one of the things that IE
directly sets out to do. The cognitive functions are openly part of
the transactions between the teacher and the pupil in every lesson;
pupils are meant to bring several to bear on each new lesson unit. It
is therefore to be expected that not only would the experimental group
show a hi2Jer post-test score than the control group, but they would
also be more consistent in their behaviours as observed through the
different functions. There is direct evidence in this study that
this is indeed the case. T1-e experimental group have not only shown
more improvements in their use of cognitive functions than the
controls, but also the correlation between the different parts of
their behaviour has also increased.
ThE REFSEATIONAL STEIL DESI( TEST
The lack of test reliability information for the RSDT resulted hi
many problems for the analysis of the pre-test data (Chapter 4).
Since there are no external norms of reference which can be adapted
for use with this test, RSDT has proved less fruitful as a test of
'modifiability' than originally anticipated.
In order to get a mease of 'modifiability' from the RSUr data a
technique was introduced which In effect determined the individual's
'zone of proximal development'. That is, the difference in the number
of items on which the subject could succeed was calculated when
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moderate and substantial intervention was offered. The details are
provided in Chapter 4. The post-test estimates of 'modifiability'
have been calculated in the same way and are reported in Appendix 6
(Table 5).
In terms of the number of items completed before any assistance
became necessary, no difference was observed between the amount of
pre- to post-test improvement made by both groups (t 0.46, with 0.16
sd difference between the means). As one of the control subjects
completed the test without requiring even minimal help, comparisons
could not be made on a group basis about the differences in the number
of items successfully completed with moderate or substantial help
(because of the 'ceiling' effect).
In view of the fact that the Raven's pre-test estimates of
'modifiability' proved unreliable predictors of post-test performance,
little store was set by the RSDT estimates. Indeed the two show
little agreement (for the Raven's estimates refer to Table 12). (kxce
again there is a pattern of inconsistency with the 'modifiability'
estimates of experimental subjects either increasing or decreasing
after IE intervention. There seems to be nothing by which to
distinguish the improvements made by experimental subjects from those
made by the controls (Appetxlix 6, Table 6). The post-test mediation
scores per item for individuals in both groups can also be found in
Appendix 6 (Table 7).
Cognitive 'deficiencies' (RSLYT)
As all the subjects were already near the 'ceiling' on the pre-
test RSDT training page it was not thought profitable, at that time,
to analyse the results in terms of observed cognitive 'deficiencies'.
For tie same reason tie differences between tie use of these cognitive
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functions by the two gronps have not been calculated for the post-test
trairthig pa results. The raw data can be found in Appendix 6 (Table
8).
A further problem noted on the pre-test was that, sInce the
subjects did not all complete the same number of items on the RSDT
test page, the frequency of observed cognitive 'deficiencies' could
not be compared across subjects. On the post-test, however, one can
compare the improvements made by eadh subject, that Is, a reduction
in the number of 'deficiencies' observed. If a subject has attempted
a reater number of items on the post-test than he had attempted
previously, then the two performances can only be compared up to the
same 'cut-off' point on the test. The raw data for the frequency of
observed 'deficient' cognitive functions on the test page can be found
in Appendix 6 (Table 9); for 'deficiencies' observed on ttems that
were not attempted on the pre-test, the frequency has been recorded
additionally (+) in this table.
Table 14 reports the effect sizes of the pre- to post-test
changes in tie use of cognitive functions by tie two groups (t is two-
tailed with 10 df). On this test only one post-test mean was lower
than the pre-test mean; tie experimental group showed more evidence
of 'blocking' than they had done previously. The same thing also
happened on the LPAD Variations. Although the analysis of results on
the latter test indicated that the cognitive functions should be
looked at collectively the fact that there was an increase in
'blocking' behaviour on both tests suggests it may be worthy of
further investigation. A tentative explanation is that as IE
deliberately encourages the sttxlents rt to make impulsive decisions
In situations of uncertainty, they may react by 'bloc1d.rg' rather than
rushing to find the answer.
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Table 14 :
Cognitive	 Level of (p.)	 Effect size
deficiencies	 (sdls)*
Problem	 no instances observed on pre-
definition	 or post-test.
Relevant	 0.40	 ns	 0.34
cues
Impulsivity	 0.77	 ns	 0.47
Blurred	 0.39	 xis	 0.36
perception
Precision &
	 0.16	 ns	 0.06
accuracy
Attention to
	 -1.04	 ns	 -0.49
sequence




Hypothetical	 -0.82	 ns	 -0.48
thinking
Interioriz-	 -0.92	 ns	 -0.81
ation
Episodic	 -0.22	 xis	 -0.18
grasp of
reality
Visual	 0	 ns	 0
transport
*Effect size refers to the 'mean difference', In
terms of standard deviations, between the pre- to
post-test changes in the two sample means.
A negative difference means that the control
•group showed the greatest improvements.
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There is no plausible explanation as to why the control group
have inac greater improvements than the experimental group on son of
the cognitive functions. Moreover, the 1.43 ad effect size in favour
of the experimental group is not thought to reflect a genuine
difference in 'trial and error' behaviour: no instances of this
deficiency were observed on the post-test fur either grc*ip or on the
pre-test for the control group. The control group therefore had no
room for improvement ar1 the large effect size is hence a conseqi.nce
of the lack of variance in the pre- and post-test sample means.
Nevertheless, the experimental group d1 improve in their use of this
function.
The RSDT was adopted as the second form of LPAD testing at the
suggestion of Feuarstein himself. From the list outlined in Table 4
(page 122), this was the only other test which highlighte& a variety
of cognitive functions and where there was also considerable
opportunity fur examiner intervention. A further stipulation was that
it should not occur as an instrument in the IE programme for these
subjects.
The effect sizes for improvements in RSDT are generally much
lower than those obtained on the Variations. RSDT can be taught as a
third year instrument and there might be a good reason fur leaving it
until this point. The skills demanded by this representational task
may be of a much higher order than those taught to the experimental
subjects In the first eighteen months of the IE programme, whereas the
skills inlwd in successful performance on the LPAD Variations are
probably more akin to those developed in the early stages of IE
Instruction; for example, the emphasis on language as a tool to aid
thought by labelling objects or by providing reasons in support of
one's answer and so on.
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This underscores the need for information on task complexity
because there is a suggestion here that 'deficient' patterns of
cognitive functioning may be more closely related to the diffiailty of
the task rather than individual characteristics of impaired
performance. Details of task complexity would be needed to
investigate this sestion. This would also enable one to directly
compare a child's performance in tasks representing the different
modalities which is another of the aims of LPAD testing.
DISUJSSION
The results of the RepresentatiocaI Stencil Design Test ha been
disappointing, however, the results of the other tests in the LPAD
battery are extremely interesting. Whilst there is no evidence to
suggest that the 'modifiability' estimates have changed for the
experimental group, in either direction, there is considerable
evidence to suggest that modification has occurred. Using Raven's
(1981) norms to provide a standardised measure of change, there are
greater improvements for the experimental group in terms of total
score, mental age and percentile ranking. There is also strong
evidence that the performances of the experimental group have improved
significantly, in relation to those of the control group, both in
terms of cognitive functioning and in the amount of assistance they
required on the LPAD Variations.
The LPAD Variations have been used to monitor the pre- to post-
test changes in the experimental and control groups' use of the
cognitive functions described by the Pnase parameter of FetErstein's
cognitive model. In all but one case the differences were In favour
of the experimental group. Although some of the differences between
the two groups were very large, we are advised to interpret them only
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as fluctuations around a common nean difference of 0.72 sd of all the
cognitive functions. In addition to this, there has also been a
substantial post-test increase in the correlation between the
different parts of the test (the cognitive functions) for the
experimental group. Both of these findings certainly sgest that IE
is affecting the areas of impaired performance for which it was
des1gnd.
The results seem paradoxical. On the one hand there are no
constant pre- to post-test changes in the 'zone of proximal
development' for members of the experimental group, nor are there any
reliable pre-test predictors of 'modifiability'. Yet, on the other
hand, the increase on measures of "fluid" intelligence for the
experimental group (Chapter 5) indicates that their ability to be
'modified' by fresh learning experience has increased as Feuerstein
would expect.
The improvements of the experimental group on measures of the
Phase parameter, and the increase in reliability of these measures,
suggests that these individuals have undoubtedly increased their
ability to assimilate reality as demonstrated by the improvements,
over and above t]x)se of the control group, on the LPAD Variations and
on Raven's matrices. However, the greater adaptability of the
experimental group su6gested by the increase in "fluid" measures,
coupled with tie improvements witnessed in their use of tie coitiw
functions, have not been expressed on tests of "crystallised"
intelligence, on measures of school achievement or in terms of an
increase in their 'zone of proximal development'. The paradox
remains. Further empirical work is recommended before e can with
confidence either accept or reject the notion that IE increases the
'modifiiihility' of individuals exposed to it.
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CHAPTER 7
IS IE AN EFFECTIVE 1IDDEL F(R INI'flWTrI0N?
syrm-IESIS OF RESEARQ-I FTNDIS
The present results suggest that the underlying ability of this
small experimental group to process reality has been substantially
affected by IE. The average change in the Piagetian level of
functioning of the experimental grc*ip, when expressed in mental age
terms, is slightly higher than would be expected for a group of this
age range at the 50th percentile. On Raven's matrices the average
gain in mental age was 22.8 months for these subjects compared with
11.2 months for tie controls. Moreover, tie actual pre- to post-test
time span on the Raven's matrices was only 12 months. On both of
these tests, which can be described under Cattell's (1971)
classification of "fluid" intelligence, there have been dramatic
improvements for those subjects who received IE. A second major
finding of this stx1y has been the impressive change in the use of the
cognitive functions by the experimental group, as measured on the J2AD
Variations. To date, no other study has focussed upon this aspect
(Thase) of Feerstein's cognitive model.
These impressive changes, however, have not been expressed on
tests of "crystallised" intelligence or on measures of school
achievement. A larger effect size was obtained on the Richmond
basic skills test than on other scl-ool achievement measures (Table 10,
page 179) and one could argue that this test has a slightly higher
It.r, •
u.uLa Component.
The data from previous studies can now be examined
retrospectively to see how closely their findings fit in with the
present interpretation: that is, whether or not the most important
effecj sizes are reported on measures of "fluid" intelligence. (Refer
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to Tables 2 and 3, page 72 and page 76 respectively for the
Israeli and American findings).
No data on the Piagetian level of functioning is available for
either of these samples but other measures of "fluid" intelligence
have been used. The Israeli team have reported their largest effect
size on a test of embedded figures (1.0 ad) and the Americans have
also reported positive findings on Raven's matrices and on parts of
other psychometric tests which have a large "fluid" component, for
instance the Lorge-Tlxrndike and Woodcock-Johnson non-verbal IQ tests.
or extremely interesting finding for a two year study in Arizona has
been a massive 1.63 ad differential between the experimental and
control groups' measures on Raven's matrices (Haywood et a].. 1982).
As noted in the literature review (Part 2) the interpretaticri of
the American data has been complicated by a number of factors: for
instance, different project sites have used different types of sample,
and the types of test used have not always been consistent across
different project sites or even for different year cohorts within a
site. The picture is further clouded because some of the non-
significant data has not been fully reported and this necessarily
biases the overview of the results.
Both teams found evidence of improved 'rystallised" ability in
their IE samples, as measured by the Thurstone PMA, although these
findings have not been reported for all sub-tests or all year cohorts
in the American data. For the Israeli sample, the differences between
the groups were statistically significant on four of the sub-tests but
overall (total score) the effect size was a modest 0.35 standard
deviations, even after a two year intervention programme. It mist be
remembered that in this case the control grotip was also enriched.
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In terms of achievement measures, none of the three stndies - the
prest, the Israeli or the American - report systematic differences
between the experimental and control groups. The differences which
emerged on the CTBS academic achievement tests for the Nashville
sample (1980-81) unfortunately were not maintained in the second year
of the programme, (although 1981-82 was beset by administrative
difficulties for the evaluators, Ilaywood et 81% 1982).
ftie Sclxol's Council report on the IE experience in five LEA's in
Britain (Weller & Craft 1983) has contributed little to the formal
evaluation of the effects of IE on the pupils receiving it. T1- only
pre- arid post-test to be administered was the Young Oral verbal
intelligence test and even here the results have not been reported.
Since there were no structured observations of lessons by the varions
evaluators it is difficult to determine the impact of IL
Where evaluation of the effects of IE has been undertaken the
results agree to the extent that on all three studies the largest
effect sizes appear on measures of "fluid" intelligence whilst nothing
of importance emerges on tests of achievement. Thus, despite the fact
that no systematic increases in 'modifiability' estimates have been
observed for IE sjects in the present study, their improvements on
measures of 'fluid" intelligence suggest that their tnderlying ability
to process reality has increased. How is it then, that this presumed
increase in ability has not been indicated by parallel improvements in
school achievement in any of the IE samples? In answering this
question it is necessary to ask another: What kind of school
achievement sheuld we have been testing?
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WHAT KIND OF A IEVfl1EN SWIJLD WE
Other researchers have commented that stax3ardjsj tests fail to
pick up changes in IE pupils which are observed by their teachers
(Arbitman-Smith & Haywood 1980). This has prompted the Vanderbilt
team, principally Ruth Arbitman-Smith, to look for ways of assessing
IE which are more closely related to the nature of the IE materials.
In addition, measures of drive, persistence, self-perception,
motivation and conduct in the classroom have been looked at by the
American and Israeli workers. Whilst these maasures may be important
when dealing with low-functioning or disturbed children, the
'academic' issue is too important to be side-stepped.
In this study it is maintained that 'academic' support is vital
if IE is not to go the way of some other intervention programmes.
However, the lack of this support to date may be because we have all,
unavoidably, been testing the wrong aspect of achievement. It is
suggested here (with hindsight) that the real test of It would be to
look at the individual's ability to process fresh material after the
IE course has been completed. In other words we should be looking at
the	 sequent learning of IE subjects in relation to a control group.
l argument is as follows. Tests of achievement cover learning
which may have occurred in the previous 3 to 4 years for the
individual. Improvements which occurred over the last year as a
result of intervention may, even if dramatic, only be a small
percentage of the whole field of skills which is being tested. Newly
developed skills may not therefore make much impact on standardised
tests of achievement.
If one now arranges to test only the learning that has occurred
the pupils have been affected by IE, that is, fresh learning, in
any subject area (geography, mathematics and so on), then one has a
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measure of their ability to process reality which is not diluted by
past experience. 	 It is in the areas of rw learning where we might
expect tie differences between experimental and control subjects to
show up.
The follow-up to the post-test results from the Israeli study
lend support to this suggestion (Feuerstein et al 1981A). After a
two year intervention programme, the mean difference between the
experimental and control groups was only about 0.35 standard
deviations on Thurstone's PMA. However, after 18 months, with no
further training, the difference had opened up to 0.85 sd when both
groups were tested as part of the army induction process. This
suggests that irreversible effects had occurred, such that the IE
pupils were now able to interact with the world in a way which was
more favourable to their continuing cognitive developmçnt than the
control group.
From a pedagogical point of view the suggestion is that if one's
aim is to effect changes in the kinds of skills required for school
achievement tests, then the period after IE intervention is tie point
at which one should arrange for these skills to be 're-processed'.
The previous curriculum can ti-en be covered again but at a unich higher
level of functioning, and at a much greater speed. IE can influence
the subject's learning history 'retrospectively' so that his increased
ability will not only show up on those skills acquired during the
intervention programme but also on the skills learnt prior to it,
whidi form a substantial part of tie achievement test.
Assuming these curriculum experiences are shared by the
exPerimental aud control groups, one would now expect tie achievements
of the former IE subjects to be of greater magnitude. This has not
yet been tested empirically. If, however, this does prove to be the
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case, then it is not surprising that current IE research, including
this study, has not found support for the programme in terms of
acheol achievement. We may have been looking in the wrong direction.
Feuersteifl'S claim that IE increases pupil& adaptability cannot
therefore be dismissed.
IsmE OJGNITIVE MAP A VALID HEURISTIC RR THE xsmucria OF THE IE
MATERIAlS?
Operations
In this study a dramatic improvement was recorded in the
Piagetian level of operational functioning for subjects in the IE
group. Indeed, the difference between their improvements and these
of the controls was of the order of 1.22 sd. Attention has already
been drawn to the fact that this massive increase was not accnpanied
by parallel improvements In scheol achievement and a reason has been
snges ted (above) as to why this might be so.
MDdality
In terms of the modalities (as measured by the sub-tests of
Thurstone's PMA) it has to be admitted that the present results can
not be used in support of positive changes in these areas of
functioning. The Israeli team found significant differences between
the experimental and control groups on four of the sub-tests bit the
effect size for the total score was a modest 0.35 standard deviations
however, as already mentioned, this difference between the groups
increases to 0.85 sd, instead of diminishing as might have been
expected, when the subjects were tested 18 months later. The American
data also consistently suggests positive cianges on some parts of the
PMA, (across different project sites and with different year ccxrts).
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In view of their findings, where 1ar,er sample sizes have been
involved, it seems reasonable to use this parameter. in designing a
variety of IE instruments, but to use tests of it over a longer time
period.
Phase
Thirdly, in terms of the Fnase parameter, there is strong support
from the present investigation for the argument that IE has improved
the experimental group's use of the cognitive functions described by
Feuerstein. This ws indicated by an increase in reliability for the
post-test measures of these functions (on the LPAD Variations) for the
experimental group where none was apparent for the control group. In
other words, on the post-test the correlation between the different
parts of tie test, that is tie cognitive functions, increased for the
experimental subjects, (see Chapter 6). Since one would expect the
experimental group to become more consistent in their use of cognitive
functions the reported increase in reliability is a crucial piece of
evidence in support of Ferstein's model.
Of the four parameters that have been omitted, 'content' is fixed
by the nature of the task materials and the levels of 'complexity',
'abstraction' and 'efficiency' do not have operational definitions,
(see the literature review Part 2). They have not therefore been
inched in this stuly or in any other.
ihe work reported here sugets that the model of intervention can
be validated with respect to at least three parameters of the
Cognitive map, two of which ('operations' and 'phase') have hitherto
not featured in any IE researdi. The present findirgs, coupled with
those of others, also indicate that IE works for the reasons sigested
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in the model. The model must therefore be a valid tool for the
construction of the IE instruments.
!VIURE KRK ct IE
If IE is to be adopted as part of the regular curriculum for low-
attaining adolescents, then it must be shewn that the increase in the
pupils' ability to process reality can be translated into areas
related to the common goals of ecb.xat ion. Ce reason has already been
suggested why these effects have not so far been forthcoming.
Nevertheless, one would wish to draw attention to the non-effect
observed since part of the IE metId, that process called 'bridging',
would predict an effect even after two years, but whereas the rest of
the IE process is well described in the excellent teacher's guides,
bridging is essentially left to intuition.
Bridging refers to that part of every IE lesson where the teacher
arKi pupil are encouraged to link what has been learnt In the lesson to
other contexts. The process is crucial. The learning opportunities
will evaporate if pupils fail to see hw the skills acquired In the IE
classroom can be used to solve 'real' problems.
IE has not been equally successful with all pupils, with all
teachers or in all situations. A major factor, in the experience of
the Americans arI also In the five LEA's In this coxztry, contributing
to these differences was the amount of bridging which occurred in the
IE lessons, (Haywood et al 1982, Weller & Craft 1983). TFe two major
limitations to this process are reported to be too few timetabled
lessons or the lessons being given by a teacher who was not the
regular class teacher. Both of these problems were caused by the
kirvis of timetabling a1 administrative difficulties which face any
flew cirrjcum initiative.
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According to the School's Council report, bridging is the most
difficult aspect of the lesson to accomplish and it was frequently
mentioned by the teachers as a source of difficulty (Weller & Craft
1983). It is interesting to note that only 50 percent of the pupils
in this stuly could positively say that the IE work helped them with
other lessons. This suggests that the other 50 percent perceived IE
as being isolated from the rular school curriculum. Moreover, there
is a possibility that the positive scores were inflated since the
pupils' evaluation of the programme may be mixed up with their
evaluation of the teacher.
The first instrument 'Organisation of Dots' is meant to serve as
a model for the teacher to acquire the mediational style and
'bridging' ability, and here the material is exemplary. For example,
a list of the principles of organisation is provided for. discussion:
things may be classified according to their type (fabrics in a
laundry, sections in an orchestra, poisonous drugs from rn-poisoncus
ones and so on), their function, frequency of use, size, sequence,
order of importance, price, aesthetic appeal, age, weight, common
interests and so on, with full illustrations for each. 'Organisation
is itself only one topic from a list of 17 that are recommended for
discussion in this instrument. Later on, in 'Analytic Perception',
(units 35-38), the only guideline for bridging is the sestion that
a sumary sentence should be composed for the main principle of each
of the units which should then be reviewed and applied to academic and
vocational subjects. This assumes that the mediational style has
been internal ised.
At a recent AFRA conference, however, Kersh et al (1984) claimed
that the teachers may experience some difficulty adapting to the role
of IE mediator. They found that the self-reports of teachers own
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perceptions of their IE teaching were not consistent with
observational evidence of the same IE classes. That is, the teachers
believed themselves to be working towards more of the goals of IE,
including bridging, than they actually were. The charges iii the way
teachers developed mediational strategies were slow and not all of
them were in the desired direction. It may not therefore be
appropriate to cut down on the explicit bridging examples given In the
manuals as the IE cirse progresses.
At the moment IE is copyrighted and a specific training procedure
but the principles could probably be extracted and used in the
generation of fresh materials. This is likely to be the way forward
for this model of intervention. In view of the fact that bridging is
a aibstantial part of the programme, there is a need for further work
to define it more explicitly in the teaching manuals and to provide
many more examples. Use of IE depends on wry well trained teachers
and a support system of advisory staff who are familiar with the
theory. Further research should, in addition to monitoring the
effects of IE, seek to describe the bridging process as well as the
cognitive map and the madiation part of Feuerstein's model as clearly
as possible. This is missing in the work of the Jerusalem team but it
is necessary if the principles of IE are to contribute to a general
philosophy of remedial teaching.
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HAVE8
LPAD AS A ?I3DEL OF CLINICAL TESTI
The use of the Learning Potential Assessment Device coufirms that
a considerable ability to reason exists amongst retarded individuals
which would not otherwise be apparent using more convential testing
techniquas. This innovative diagnostic approach to the measurement of
potential of handicapped performers breaks with half a century of
psychometric tradition which focuses only on an individual's 'stable'
characteristics. This humane and optimistic testing philosophy which
highlights the mutability of intelligence (in response to intended
interventions) must surely be welcomed by clinical and educational
psychologists. But more than this, the LPAD model also provides a
rich language for uiderstanding cognitive impairments which is shared
by ar intervention methodology (IE).
Nevertheless a considerable amount of work, both theoretical and
empirical, is needed before LPAD can be added to the repertoire of the
clinician. The testing model appears to be better defined in the
literature (Feuarstein 1979, Fel.Ersteln et al 1981B) than is actually
the case. In the literature review (Parts 2 and Li), it was noted that
the validity of the LPAD approach is threatened by the lack of clarity
and redundancy of some parts of the model. We need to know how the
parameters of the cognitive map relate to each other and also how they
are represented in the testing and training problems. In order to
make assessments in terms of the parameters of the cognitive map
specific test items need to be graded for their complexity and for the
Component skills required for stcessful per formance, 1 problems
caused by the lack of information on task complexity, in particular,
has been noted in this study as a continual source of difficulty in
the analysis of LPAD pre- and post-test data.
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The reluctance on the part of the Israeli Learn to standardjse the
LPAD procedure is understandable, since LPAD was developed as a
reaction to previous standardised tests which grossly urkerestimatecj
the capabilities of retarded performers and produced negative
stereotypes. However, the justification for using a learning
potential approach is that it says something about an individual's
capacity for change. 11e assessment approach must therefore be more
precise about this aspect of performance. This is recognized in
principle by the Israeli team, at least in their suggestions for
future development of the LPAD (Feuerstein 1979).
The new examiners' manual (Feuerstein et al 1984) provides an
excellent description of the LPAD tests and the methodology, with
multiple examples of the kinds of interaction which take place
between examiner and exam inee and how these should be. interpreted. A
second positive feature of the manual is the attempt to describe the
deficient ccnitive ftmctions in terms of the kinds of errors likely
to be encountered on the particular test. For example, on
Organisat ion of 1)ts, one of the input fi.inct ions is 'clear perception
of standard figures and definitinn of their characteristics' and two
output fi.inctions are described as 'a need for precision in connecting
dots' and 'projection of relationships between dots to form model
figures'.
Scoring criteria have also been introduced for the LPAD tests,
however, in my opinion, this is one of the weakest parts of the
methodology. The final score is still only a reflection of an
individual's achievement and not of change as a result of
intervention. Yet it is precisely this 'charge' or 'modifiability' in
which LPAD workers are interested. This is the whole point of using a
learning situation in place of a 'static' form of assessment. The use
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of 'shift' items to indicate a pupil's learning transfer, described
in the research chapter by FeuerSbin (1979), has not been extended to
the LPAD practice in general.
'fliE Q)NflIBUTION OF THIS INVESTIGATIC TI) THE DEVEWPMEtrr OF LPAD
In using I2AD as one of the ways in which the effects of IE were
monitored in this study, some of the practical problems concerning the
mode of clinical testing have had to be tackled. The work done here
on LPAD represents only a small part of the battery. No clinician
would rely on such a limited assessment as the basis for intervention.
It does however show how the methodology can be developed into a
fruitful research heuristic. The implication is that with further
work these developments could be extended to the whele LPAD battery.
It is recognised that in the present investigation some of the
richness of the LPAD model has been sacrificed in the interest of
'manageability'.
In the present study only the LPAD Variations (with Raven's
matrices) and the Representational Stencil Lsign Test were used, for
the reasons given in Chapter 2. It was necessary to work with a
smaller list of cognitive functions than the ones supplied by
Feuerstein (1979, 1980) and those chosen had observable behavioural
correlates which were meaningful in terms of the above tests. In
addition to this, more precise administration and recording procedures
were introded than had hitherto been used by the Israeli workers.
(The details are reported in chapter 2 and in the appropriate
Appendices).
The Mediational-Hierarchy
For the first time in LP's history a means of quantifying the
WrlOunt of examiner assistance to the pupil was introduced. Any type
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of intervention reduces the power of the statement about the
individual's learnir potential. It is, therefore, important to make
a specific note of the amount of intervention. The medjatjonal-
hierarchy was drawn up in consultation with Feuarstein. It refers to
a sequence of ten stages of help through which the examiner can
proceed when a child has difficulty solving the task, (Chapter 2).
The level of help reflects the 'severity' of the cognitive impairment.
The use of the mediational-hierarchy as a measure of
'modifiability' has been limited by the lack of data on task
complexity. In theory 'modifiability' would be demonstrate:1 when an
individual becomes less dependent on the examiner's intervention in
order to solve successive problems. However, as the tasks become
more difficult the pupil may actually reed more assistance even thugh
he has made learniog increments.
Nevertheless, as an indicator of change in the IE sample, the
pre- and post-test levels of assistance, fr)r the test as a whele, can
be compared. In this study both groups required less examiner
intervention on the post-test LPAD Variations but the rethxtion In the
amount of help required was greater for the experimental group (0.6
standard deviations in favour of the experimental group, thapter 6).
The mediational-hierarchy can, in principle, be adapted to any
test where intervention can be graded. If future work on the
'complexity' of LPAD tasks is tridertaken, then the hierardiy may
to play a greater role in the measurement of 'charge' within the test
session..
Bine measures
A second initiative in this stixly was the use of Raven's norms to
provide both a baseline measure of nassisted performance and a means
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of estimating the potential for change or 'zone of proximal
development'. We hoped by contrasting the estimates made at pre- and
post-test, to investigate Feuerstein's notion of 'modifiability', that
is, that the potential for change increases as a result of IE
intervention. The results will be discussed later in terms of LPAD as
a research methodology for investigatg the effects of IE.
It does seem that it is possible to alter the administration of
Raven's matrices, in the spirit of LPAD testing, without sacrificing
the opportunity of using the test norms to estimate d-iange (Chapter
2). It is the 'change' score which must be the essence of a
'learning potential' measurement. Without baseline data it is
difficult to determine the extent of the individual's 'modifiability'.
LPAD AS A RESEARCH ME'ThIODOLOGY (PRESENT sTuDY)
Use of LPAD in previous research is extremely limited. Where it
has occurred, for example Bachor (1976), it has rxt been administered
in the 'dynamic' style in which it is intended to be given. In
Feuerstein's own case, (1979, thapter 7), his research methodology
does not incitile a sty of the cognitive functions even thotgh this
is one of the most important aspects of the LPAD model. In the
present investigation, LPAD has been given in its dynamic form and
account has been taken of the subjects' use of the cognitive
functions.
There was some hostility on the part of the Israeli team,
(Jerusalem visit 1983), towards the idea of my using LPAD as a
yardstick for monitoring the effects of IE. In the event this has
proved to be one of the most interesting aspects of this study. The
LPAD Variations has been used in pre- and post-test form, to provide a
Check on the experimental and control groups' 'behaviour', in terms of
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the Thase parameter of the LPAD model. It transpires that Ix)t only
have the experimental group shown greater improvement than the control
group in their use of the cognitive functions but also that these
'behaviours' have become more consistent than they were on the pre-
test. This can be interpreted as a form of validity for the IE
prograni (Chapter 6).
The LPAD should cover two aspects of performance which
traditional tests do not. It should describe a person's strengths and
weaknesses in terms of the Pnase parameter and also give an indication
of 'modifiability'. In theory all seven parameters should be
considered in the prodection and assessment of change (FetErstein et
al 1981B). In practice it is not possible to use LPAD to obtain an
independent measure of an individual's performance in terms of
'operations' and of 'modalities'. In the present study these have
been investigated independently using a Piagetian test battery and the
Thurstone test of Primary Mental Abilities.
The method of estimating an individual's 'modifiability',
described in Chapter 2, corresponds to the Vygotskian notion of
testing the 'zone of proximal development'. Thus, within the test
session it gives an indication of the effects of mediation, in the
form of examiner assistance, on the subsequent peformance of the
child. TI-S same method, when used as a pre- and post-test, should also
indicate the effect of the provision of mediation by the IE teachers,
using the IE materials, in changing the 'modifiability' of the
subjects.
If the impact of IE is limited to the correction of deficient
functions, then one might expect that the effect mediation has on the
post-test LPAD session would uxve towards some limiting value as the
functions are corrected or that the 'zone of proximal development'
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would decrease. If, on the other hand, there is an additional
'multiplier' effect, then the pupils might be assisted now even more
by mediation than they were when originally tested or the 'zone of
proximal development' would increase.
LPAD as a test of 'modifiability'
The experimental group's increased sophistication in the use of
the cognitive functions has been demonstrated (Chapter 6), and, in
absolute terms, their performances on Raven's matrices have increased
more than those of the control group. To this extent, the results
are supportive of Feuerstein's contention that IE increases
'modifiability', in that both imply that the individuals will now have
more powerful 'assimilatory' schemata to apply to fresh experience,
including areas of academic work. However, no increase in the
measured 'zone of proximal development' was observed for experimental
subjects. In fact there were no differences in the pre- to post-
tests changes in these estimates between the experimental and control
groups (Chapter 6). The results therefore fail to support either
prediction concerning the effects of mediation, through IE, on the
'modifiability' of pupils receiving it.
Furthermore, the 'zone of proximal development' measurements on
the pre-test did not appear to be related in a systematic way to the
gains made by the subjects on the post-test or on any other tests used
for evaluating the effects of IL The experimental pupils who had
the lowest and highest estimates of 'modifiability' on the pre-test
made the biggest improvements on the post-test (Chapter 6).
LPAD appears to make no differential predictions as to the
changes in 'modifiability' sliwn by any of the subjects In this study.
Whilst its use does make one believe in the possibility of improved
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cognition in many pupils, it fails completely to live up to its
claimed ability to meast.a-e learnir.j
 potential.
LPAD as a test of 'nxxlification'
Whilst LPAD lacks the power to predict the kinds of changes
anticipated as a result of IE, it certainly detects that chares have
occurred. The Raven's matrices, which have been used in the stLr.ly as
part of the LPAD battery, suggest a marked increase in "fluid' ability
for the IE subjects. In absolute terms, the difference between the
improvements of the experimental ard control groups was l.07 stardard
deviations.
Moreover, as previously mentioned, the experimental group have
demonstrated greater gains than the control group with respect to
their use of cognitive f.nctions. They also became more consistent
in their behaviour, as measured by the cognitive functions, when no
sh increase in 'reliability' was apparent for the control subjects
(thapter 6). 'fl-s description of the cognitive fiictions, the l'nase
parameter, is uniq to Feuerstein's cognitive model. Thus, the LPAD
is the only test which can provide a form of internal validity for the
effects of IL This is the first time LPAD has been used in this way.
IPAD as a method of clinical assessment
The internal consistency of the LPAD battery, 0.67, is xt large
compared with many group norm-referenced tests. However, what it
tests is distinctive and one may assert that its reliability is
sufficient to make it a useful member of a battery of tests, in which
the others estimate a variety of different behaviours The LPAD
Variations could be norm-referenced fairly easily by utilising the
Raven's norms which form part of its procedures. For research
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purpOseB, the technique has already proved valuable in detecting
'modification' amongst the IE ptls in this st.xy.
FUTURE DEVELOPMENT OF LPAD
It has already been noted that the LPAD model is not as well
defined as it might be. This lack of clarity prevents us from making
full use of the parameters of the LPAD model as a guide to the
assessment of low-functioning individuals. Tle main problem appears
to be the absence of information on 'task complexity' and many of the
problems mentioned stein from this.
In the present stndy use of the Representational Stencil Design
Test did not prove successful. One difficulty was the lack of test
norms which could be adapted for use with this test. It was also
suggested that the skills demanded by RSDT might have been more
complex than those developed in the first eighteen months of the IE
programme. In fact, an instrument based on RSDT is used in the
third year of the programme. If item analysis were to be undertaken
for both LPAD and IE tasks, it should be possible to 'match' the
assessment to the appropriate level of the teaching units. In this
way 'ceiling' and 'floor' effects could be avoided when one is
attempting to monitor the scess of the programme.
Information on 'task complexity' would help to accomplish two of
the stated aims of LPAD testing. Firstly, the information could be
used to determine the extent of the 'learning-transfer' potential'
is demonstrated when the individual applies his recently acquired
learning, in the test situation, to items which become progressively
harder from the one on which help was available); and secondly, it
would enable one to compare an individual's performance across
different parts of the model, for instance in tasks representing the
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different modalities. For the latter to be accomplished
satisfactorily one needs to be sure that the tasks are equivalent in
all respects other than the parameter being invest1gted.
As part of his Ph.D. thesis Bachor (1976) applied Pascual-
Leone's analysis of task demands to RSDT. A principle has
therefore already been established and could be extended to other
members of the LPAD battery arxi ft,r IE.
However, it may also be necessary to investigate the pssibility
that deficient cognitive functions observed on low-level tasks are
more significant in terms of the ease of correction, and that some
deficiencies may only be observed as a function of the difficulty of
the task, that is they are not characteristic of an individual in
terms of systematic errors but they come into operation for all
judividuals when the tasks become extremely complex. This may be true
of RSD (Chapter 6).
Lastly, the creation of test norms ft)r the different tests in the
LPAD battery would enable one to make comparisons between the
performances of different individuals and the same individual at
different points in time.
As shown in this study, the Learning PotentiaL	 Assessment
Device is valuable both as a testing technique and as a research
heuristic. Moreover, it seems that standardisation of this procedure
can be achieved without sacrificing the spirit of LPAD testing. In
Israel, the use of LPAD has been instrumental in returning h.zndreds of
children back into mainstream education (Feuerstein 1979, p.230).
With further developments it could become an even more successful
tool, in the hands of the skilled clinician, with which to co,.nter the
under-assessment of innumerable individuals. Reuven Feuerstein has
played a historical role in developing the belief in the potentiality
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Examples from analytic perception.
(Feuerstein et al. 1981)
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In thu instruas,nt. the student learns to use formal ljic. He distinuithe
	 etwen
1.cnttcaI sets, subsets, and intersecting setS. nd 9sen 3D51155 a.t'at he as 'earned
in orler to arrive •t conclusions reilarding validity 3nd tr',th. 'Jsing the relCt')n5l'1p
between we stat&ncnt and its iillcations. Pu is able to infer )e validity of a third
statement. in th,s, ecercises. he uses tte Yenn dia;ra. to encode his infonnat$on.
Thought becoews abstract and not based on vcrbal macnina, but rather on the tore. and






Conclusion: ________________ is a
(draw)




is a('' )Can we conclude that >( Is a
Each one of the above Shapes represents a set. Every set has a name.
The names of the sets are: salt, spices, icod, icis-crc:. qs. dessert, cake,
pvpf.er, vinegar.
Fill In the nmi of the s .t.
	
	
Flu in the names of the sets in
the coirect places.
SIe.so	 ii;'.t a? Set
• food	 :
L:1.




L ogtco . ,srbal reasoning becomes highly abstract. 'eaning is based on the ru'es which
hav, been acquired regarding members of sets and sub-set The task involves encodins
and decoding, us. of signs, finding relationships, discovering the prictpe upon which
Citegortes have bean formed, choosing and processing relevant data and thinking ogecallY.
Examp%es from syllogisms.
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II1.*r tine, Jr,,w a sivarv, a rectangle
• ii i..Iirlr iii Si :t Ii, Jar.
I •. sjIsrr nlii,u,$,l ii tiigjrr than the	
(few Th,r, circles in alt. order
on a diagonal
_	 11eliich bgins at the upper left corner.III , ' 1 lr, .i,,,( (he rcijiugie Iht biggest01 .111.Dir allest tigur. should be on th.	 The al3.st circle ahould be the top one
right side.
recianu(te dhsLh is on the —
	
(Ii, the diagonal which starts frua (hr
in the •. -- ut them all,
	
upper	 corner, there are thre
lb. - __ . ._ of thea all
_______	 The biggest circle ii the lowest.Dir square is in between the_______ and
lkc Irs.lng%. which is on the._.,,_.,sld. ie
	
circles arranged according to .I&C
( h r —
li lb. line titer, irs a triangle, a square 	 The th,s. circles arc arringed accordlaig cc
and a rectangle, arranged according to
The Smailsit is on the_______ left side.
_____ Naide.	 iiiJ lbs biggest is en the lower_Side.lse,.._. _Ls the	 ________ and is en []
	
The nedius is on the _______ of the square,
The triangle is the_	 _of chin	 lAna passes through the three
all,	 circles.
The forms are arranged on the line in 51.5$	 I. diagonal atartt fro. the lover
order,	 corner, and on it there are three circles.
____	
Nthan the rectangle. 	 The circle in the right corner is (baThe square is bigger than the _______ sII4	 [j]	 according to _______________________Ths biggest ens 1, on the side,	 of tti.u.	 ____________
l.ok at all tour exarcises, All the	 i.00k at the (our csercisee, All the
pictures Sri the sane, although th. 	 pictures are	 slthough,,.,.
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(The subject has to locate the fixed button on each
of four plates and remember their position once the
stack Is rotated, first through 90 degrees and then
180. The test may be made harder by introducing two
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Examples from Numerical Progressions,
2/.	 - .7 . . 3 . 7	 9	 3	 9	 7	 3
22.
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Rey Complex Figure.
The Complex figure test consists of a complex geometric
figure with both internal and external details,(18 eleinents).The
subject is asked to reproduce the figure from the stimulus model
and after a latency period, to reproduce it from memory.After the
examiner provides appropriate mediation for the correct drawing
of the figure, the subject is required to repeat his attempt to
draw the model from memory.
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Appendix 2A : Reports of LPAD test sessions
Report 1: Andrew (Age 12) First visit 17/2/1982
Andrew had considerable difficulty with the Organisation
of Dots (OD) problems. It took us a long time to establish
a descriptive language which we could use to compare the
squares, triangles and other geometric shapes. I asked him
what he thought the difference was between a square and a
rectangle and he thought they were the same. It required a
lot of discussion before he was able to isolate the proper-
ties of a square. When he drew in the shapes he persisted
in drawing a rectangle and he needed reminding continually
of the rules we had talked about. I taught him how to judge
the distances between the dots as a guide to suitable line
length and he was able to utilise this strategy in finding
the shapes, although only when it was initiated by me. He
was only able to use line length, and not angle size, as an
efficient cue, and this lack of awareness of angles prevent-
ed him from being able to 'project' a fourth dot whenhe
already had the other three. Occasionally he forgot to close
one of the sides of the shape. We spent about 40 minutes on
the training sheet of OD and only completed a random select-
ion. However, he managed to recognise squares an triangles
in different orientations so there was no lack of 'conserv-
ation' there. He drew his figures carefully arid wefl and he
did not resort to 'trjal and error' behaviour although he
occasionally 'blocked'.
Next we tackled the A and AB series of Raven's Coloured
Progressive Matrices. Andrew scored 8 correct with a further
I that he spontaneously corrected (SpC). On the AB items he
got 9 correct and I SpC. These problems took about 20 min-
utes to solve despite being the easiest in the series. This
puts him well below average for his age. On item A7 he chose
alternative I which is an indication of an 'inability to use
two sources of information' simultaneously. On MO he saw
that the 'arrow heads' needed to be horizontal but forgot to
attend to the direction of their points and he needed prompt-
ing to do so. Items All and A 12 also proved difficult. On
All he first chose alternative one which indicates a 'blurred
and sweeping perception' and since he was unable to correct
himself I taught him how to trace out the solution using
the lines already provided in the figure. His difficulties
may also reflect an 'inability to use two sources of inform-
ation' or inadequate 'problem definition'. Item Al2 present-
ed similar problems and the solution took about 5 minutes
to explain. On the AB series item 9 strongly highlighted
Andrew's verbal defits: he was unable to use simple relat-
ional terms like left and right. We also spent a long time
on ABI2 and once again he failed to appreciate that more
than one transfoi'atjon could occur in the matrix at the
same time.
To his credit he was quite systematic in his search for
the solutions; he would first try and define the require-





This strategy would be extremely productive if he
able to pinpoint ALL the salient features of the
Andrew was an extremely pleasant child who responded
well to this type of informal test situation. He worked slow-
ly but lie did make gains over the brief test session : by
the end of OD he was begining to test out the distances be-
tween the dots (although not yet efficiently) and on the
Raven's item ABII be traced out the solution without any
prompting. Language seems to be the origin of many of his
problems : he has few appropriate labels or systems of
categorisation and this impairs his 'use of logic' and
'comparative behaviour'. He so exhihtted deficits In the
output phase by 'blocking'.
It is essential to find out whether his inability to
process 'two so'irces of in.fori,iaion' is a matter of over-
sight or a real limitation in the number of tn.its of
information that he can simultaneously process,( or 'narrow-
ness of mental field'). I recommend that the Plateaux test
be used to find this out and an Associated Picture Recall
test as a means of investigating his language problems.
Andrew would be a good candidate for the Instrumental
Enrichment training group.
Report 2 : Andrew, second visit 4/3/1982
Andrew found the Plateaux test extremely difficult. It
took him 16 attempts to find the location of the button on
the first plate, (there are only 9 buttons), and obviously
he tried some buttons more than once. This Is a demonstration
of 'narrowness of the mental field'. It also shows that he
is not systematic In his search strategy: I asked him to
point to the ones that he had not already chosen and he was
unable to differentiate between them. However, he was able
to learn the 2nd, 3rd and. 4th plates without repeating his
choices. On the first trial he located the buttons with only
one mistake, on the second he made 7 and on the third he
made 13 and so on. Obviously he was unable to use the inform-
ation he had learnt in pievious trials to help in his search.
He took seven trials in all before he could locate the butt-
ons on all four plates without error and even then it was
with continual reminders
	
was the last one?', 'so
where will the next one be?'. I tried to teachhjm to use
words as orientational cues (left, right, top, bottom and
middle) but he was unable to make use of this and continued
to see the plates in isolation.
In phase 2 of the Plateaux the subject is required to
transform the location of the buttons onto a two dim&isional
map, laid out in exactly the same format as the teaux.
Andrew could only draw in the location of the first button.
He lacked the ability to use 'symbolic representation' to
help him draw the map and even when the map was complete he
275
was unable to use it to his advantage on subsequent tasks.
I rotated the plates by 90 degrees and asked him to find
the buttons again. This was very hard for him; he got the
first plate but the second took five attempts. He had no
concept of 'spatial orntation' and it was necessary for
me to point out, both verbally and with gestures, what
had happened. Again he was unable to use the verbal cues
I gave him and demonstrated further signs of a limited
memory span ('narrowness of mental field'). We did not
complete the 90 degrees rotation but as he seemed to feel
he was succeeding I decided to leave it at that. One thing
I noticed about his search strategy was that he tended to
look in the same place for a button as the one where he
had just been successful on the previous plate. It took us
35 - 40 minutes to get this far.
The Associated Picture Recall took 10 mInutes to com-
plete. Andrew could name all 20 items. In the first stage
of abstraction he was only reminded of one item, in the
second stage he was reminded of 9 items but on the final
recall he obtained 19/20 correct. To some extent therefore
he has the ability to use abstract symbols.
In the last 10 mirkutes of the interview I tried Andrew
on some of the Numerical Progressions sequences. This was
quickly abandoned since he has absolutely no concept of
number sequence at all. The first problem required him to
continue the sequence 9.10.11.12.13.14... which he could doby counting and not by realising that the numbers increase
by one. I asked him what he had done but he could not tell
me. On the next sequence the problem was 23.22.21... and
he told me the next number would be 23 then 29. lasked him
if 22 was bigger than 29 and he said yes. He was unable to
count backwards. The rest of the session -was spent doing
elementary number counting, although not with success. He
was unable to apply any operations to the numbers, not even
addition.
Andrew appears to have difficulties in all the phases of
thinking. A number of things point to 'elaborationa]! prob-
lems : his extremely restricted performance on the Plateaux
and on the Numerical Progression. He appeared to see each
event in isolation to the last, that is there was no 'learn-
ing' carried over. Feuersteinwould interpret this as an
indication of an 'episodic grasp of reality'.
eport 3 : Shaun (Age 11/12) FIrst visit 17/2/1982
Shaun was given the Orgarilsation of Dots (oD) training
sheet of which he cvtnpleted 10 in a matter of minutes. Aninitial dIfficu1- arose when he was asked to define the
properties of a square. In respose to his answer 'four sides'
I drew a rectangle which he thought was like 'two squares'.
I then dr&i an exaggerated oblong to demonstrate the differ-
ence in the length of the sides. He did not know the concept
of rightangle but we agreed that a square had foir square
angles and that a triangle had one square anjle as well as
two sharp angles. As he had no difficulty in 'projecting'
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these shapes even when they were rotated or overlapped, we
moved on to the test page. He took about 10 seconds / frame
for the square and triangle. When the square was standing on
its point (like a diamond) he would rotate the page until
its base was flat to the table edge. When three shapes
were involved he did need to be reminded to use efficient
strategies such as always looking for the square first or
to look for four dots that were equally far apart. These
frames only took about 30 seconds each to complete.
On the Raven's A series he scored 11/12 correct and I
spontaneously correct (SpC), on the B series he scored'9
correct and on C he scored 10 correct and I SpC.This puts
him above average.
I eked him how many dots would be necessary to make
the pattern in A4 complete and he aswered conctly without
needing to count. He demonstrated a certain amount of
'impulsivity' : on A8 he only took account of one source
of information (the horizontal line) and when I pointed
out the vertical line he Immediately switched his answer
to Included this feature without realising that both were
necessary. When pressed, his logic behind his choice of
answers was very good although he was a bit reluctant to
describe why answers were correct.In general he found the
tasks easy but when he came across harder problems he
tended to resort to 'trial and error' • He was only systematic
when the answers were easy.However, he was able to utilse
the strategies provided to help him.
There is little doubt that Shaun is a bright boy and
it was necessary to look sharply to find any 'deficits' at
all, He did demonstrate a certain amount of Lnipulsivity'
and 'blurred and sweeping perceptions on the Raven's items.
I suggest we try him on LPAD 11 because these items are
more exacting and will therefore be of greater value in
his cognitive assessment; Shaun only performed with con.fid-
ence when he was getting the items all right. I o suggest
the Plateaux 11 which covers spatial relations, the use of
Internal images orrepresentation, and impulsivity related
problems. The tests covered today did not highlight
any major difficulties. However,	 model of
cognitive deficiency is not confined to those who are
under-achieving.at a low level. Sometimes it is precisely
because a child is bright or independent -that he fails to








Inspection of the published report on the Raven's (1981)
standardisation shows that the bulk of the item discrimination
curves showed that their steepest portions at around the 33%
success mark. This: means that, in relation to the overall
test score, the sharpest cut-off point before total failure
occurs is where the person's success rate has dropped to 33%.
If it were possible to find this point in the test, it should
be possible to cut short the administration at this point,
and estimate a total score without making the subject attempt
all the items.
Among the data published by Raven (junior) are Tables
showing the item facilities of subjects obtaining overall
test scores of 15,2,30 etc. These Tables were searched
empirically for some way of locating the 33% cut-off mark,
and then relating that to the total score. It was noticed
first that although there are only six alternative ansrs
to each item, so that the probability of getting an item
right by chance should be 0.17, in fact the facilities fall
rapidly to the 0.09 to 0.04 range. This indicates that among
the uistractors' there are some which are superficially
more attractive than the right alternative. Therefore the
relative allowance, in the estimate of total score, for the
operation of chance success is rather small. With the items
rearranged, where necessary, in order of item facility, the
smoothing technique of taking a running mean facility of
three items was adopted. The subiect was credited with the
ordinal number of items ri ght corresDondin to the middle of
tne triree items wnere tne racility naci ciroppea. me nearest
to O.3.Any previous failures were ignored, and set off
against the other items that the subject might have got right
by chance.
It was necessary to carry out this procedure seperately
for the A,B,C,D and E groups (Series) of items, since although
the item facilities decrease within each group and each group
is harder than the previous, the facility ranges overlap
considerably. The corresponding test procedure would be to
take the subject through each of the groups successively,
recording successes and failures within each group until the
subject was getting less than one item in three right, and then
move on to the next group. Table I (below) shows the results
of using this estimation procedure on Raven's reported item
facilities.
It can be seen that the estimation of total score, obtain-
ed by losing informa±ioñfrom each itemgroup after the
subjects cease to score at at least a third of the items right,
is quite satisfactory, (Table 1). In addition the group estim-
ated totals within the item-groups agrees within an error of
one item* with the Tables first published in 1938 by Raven
*with the exception of the E items, where there were two caseswhr	 +1i	 rrvl+#1
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(Senior) where the total score was broken down into items
right in each group to the nearest whole number, (Raven 1960).




Estimated total score on groups
using nearest 0.33 facility rule






8	 4	 2	 1	 0	 15
20	 10	 5	 3	 1	 0	 19
30
	
11	 7	 6	 6	 0	 30
40
	
12	 11	 9	 9	 1	 42
50
	
12	 12	 10	 10	 6	 50
Accordingly the test procedure adopted was this: for each
item-group the subject was taken through until their success
rate had dropped to less than one in three. They were then
given the next group and the same procedure was adopted. The
only exception was that if they had already succeeded on 9
items out of a group they were given all the items in that
group, and their total score for the group was the number
of successes. This procedure reduced to tolerable limits the
subject's frustration. Afterwards the subject was given the
LPAD Variations on which help (mediation) was available if
necessary and the Raven's matrices were then administered
for a second time: but only from the point where he or she
had previously started to fail.
The scoring procedure was to score the subject at the ord-
inal number of the middle item where the success rate had
dropped to one In three correct, for each group, arid then the
totals were aUd.ed. ror each group to estimate the total score.
Thus it appears that one may modify the administzation
of Raven's 5PM in the spirit of LPAD testing and still be
able to use the Raven's norms to estimate the subject's
performance level both before and after mediation on the
LPAD Variations. The difference between the total scores On
the two administrations of Raven's nii.trices (test and immed-
late re-test) provide an estimate of the subject's potential
for change, that is his 'modifiability'.
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APPENDIX 2 C : STANDARD QUESTIONS FCR THE LPAD VARIATIONS
AN Which is the answer?
Al Describe what the piece will look like.(Cover the altern-
atives as a test of hypothetical thinking).
A2 Which one, why?
A3 Describe what the piece will look like.
A4 Why is it not alternative 1?
A5 - (No questions asked).
A6-
BN Explain your answer. (Have they used sources of information)
BI Describe what the piece will look like.
B2 Which one, why?
B3-
B4-'
B5 In which ways is alternative 2 wrong, how is it right?
B6 Why is this answer correct? (Have they learnt 'rotation'
from B5).
CN Which is the answer? (Do they understand the change in
the format from the A and B series?)
Cl Describe what the piece will look like.
C2 -
C3 Why is alternative 8 incorrect?
C4-
C5 Which one? (Can they work with this novel format?)
C6 Describe what the piece will look like. (difficult to
predict).
DN Why have you picked that one? (Have they spontaneously
used all three sources of information ?)
Dl Describe what the piece will look like.
D2 Explain what happened in the matrix from left to right
and from top to bottom.
D3-
DL-
D5 Which one? (Can they use 'rotation'?)
D6 Describe what the piece will look like.
EN Which one? (Difficult test of the use of three sources
of information).
El--
E2 Describe what the piece will look like
E3 Explain your answer.
E5-










	 : ADMINISTRATION DETAILS FOR RSDT
First give the subject the page with the stencils
and ask them to name the colours, numbers and labels
'cut-out' shapes. Then ask the following questions to




How are *10 and *11 different? (*11 has a
If we put *11 on top of *7 what would you
(Check on blurred and sweeping perception,
the notion of superimposing the stencils).
What would you see if we put *2 on *10?
What would you see if we put *18 on *5?
What would you see if we put *5 on *18? (Reverse of
above. Introduces idea that the order is important: If
the base stencil goes on top it 'blocks-out' every thing
underneath it).
What would you see if we put *12 on MO2 (As they are
both the same colour the stencils would merge).
What would happen if put *18 on *9 (Since *18 has a
smaller aperture, we would see iothing of the red of *9
underneath: Importance of size.)
Training page
Give the subjects the page with the designs on, point to
the first one and ask him which of the stencils we would need
to make this design.
(The questions are given in order).
As a test of 'Visual transport' on a few of
the subject is given a sequence of stencils
would make the design in front of them:
Q.4 Is the answer *14 on *5? Why not, which
Q.12 Is it *3 on *13?(yes).
Q.13 Is it *3 on *10? Why not, which is it?
Q.15 Is it *1 then *14 then *9? (yes)
(on Q.14 note if the subject spontaneously notes the introd-
uction of a third stencil. On Q.18 note if the subject realises
that the design has three stencils but only two colours).
Test pag
The order of the test page corrosponds to my impression
of the order of difficulty,(Q's I.2.3.4.5.7.6.9.12.10.8.14.
11 .13.15.16.17.18.19.20.). The items are grouped according
to difficulty. After test Q.6, (the first item that everybody
attempts because of the difrerent starting points),the
subject must get the required number of items correct, (with
a mediation score of less than 5) before he goes on to the
next set of items:
The subject is told to start at question... "You have already










If the subject has succeeded on the 2 stencil training
problems,(9.1O and 11.) with no help, miss out test items
1.2. and 3.
If 3/4 were correct on training items 14.15.16. and 17.(with a mediation level of less than 5 / question), then
miss out test items 4.5. and 7. (3 stencils).
The training items can only be matched for diffiôulty as
far as test question 7.
On the lest page
2/3 correct, (with mediation levels less than 5) for
questions 6.9. and 12, (3 stencils) needs to be achieved
before attempting questions 10.8. and i4,(4 stencils).
Of these 2/3 must be solved correct before attempting
questionsll.13.15.16. and 17,(5 stencils). Of these, 3/5
must be correct before attempting questions 18.19. and 20,
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Appendix
	 : Piaetian interview battery
(note by Dr N. Shayer)
Work on this battery is reported briefly in the end of
grant report to the ESRC on the CASE project (June. 1984),
and in more detail in a monograph in process of revision for
Genetic Psychology Monographs by Shayer, Demetriou and Pervez.
The interview battery was developed for use in a Piagetian
developmental survey of children of Primary school age in
Pakistan in 1980 by a team led by Pervez, with the assist-
ance as consultants of Kenneth Lovell, Michael Shayer and
Sylvie Opper, who related the test protoc'ol and success
criteria given in Appendix3Ato the available replication
literature. Pervez was in England at the time of the IE
pre-rest: he and Shayer divided the labour on this. Shayer
carried out the post-test alone.
At the time of the pre-test only the behavioural success
criteria for each child on each task were recorded: the
problem of their accurate scaling relative to each other was
left till later. It was later shown that the relative level
of tasks was consistent by comparing the Pakistan battery
results with (a) data gathered on 6 to 8 year-olds by
Demetriou both in Greece and Australia with a battery with
some tasks in common, and (b) with the British results on
10 to 12 year-old.s gathered during the CSNS survey both on
Conservation tasks, Volume and Heaviness arid on the Spatial
relation task (Task 1), both reported in Shayer, Kichemarin
and Wylani in 1976. Data from all three surveys were pooled
in arriving at the levels shown in Figure 1 , p.21L1...
The method of data-analysis used in scaling the tasks
consisted, in its essentials, of assuming that there existed
both a 'task-level' and a 'person-level' which was indep-
endent of the particular sample, and then estimating the
levels by an interative process which was continued until
both estimates became stable. The criterion for 'task-level'
was that level at which 67% of persons succeeded on a task.
The criterion for 'person-level' was the mid-point of the
maximum task-levels on which the subject still succeeded on
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two out of three. In this way it could be checked whether a
task-level was the same in the contexts of two different
batteries of tasks, used on two quite different samples.
For the purposes of the post-test in the present study,
four of the pulls who had reached the ceiling of the orig-
inal Pakistan battery were given some extra interview items
taken from the Piagetian group-tests developed by the CSMS
team, which had already been scaled, totst the possibility
that they were begining to show formal operational thinking
(3A). In. fact, each of the four were at the 'concrete
general! sati on' level.
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Appendix 3C : Mappjng of Piagetian level onto 'Mental Age'
(note by Dr N. Shayer)
The definition of mental age utilised is that age at
which Just 50% of the population achieve the behavioural
criterion in question.For the mapping three reference points
were required: the age at which 50% of children begin to
solve elementary concrete tasks of conservation of mass and
classification by one salient variable (2A); the point where
most of the schemata of classification and serialion are shown
(2B, or mature concrete), and the point where nearly all
concrete operational tasks are solved (2B/3A, or concrete
generalisation).
The first point was taken from a survey of the best
available studies compiled by Epstein (1979) for a Conference
on assessment of cognitive development - six years,nine
months. The second two were taken by interpolation of the
developmental survey results reported by Shayer, Kuchemann
and Wylam (1976). For these purposes the 2B and 2B/3A levels
were taken from the results reported on the task, Volume and
Heaviness, since this contained the conservations which
featured prominently in the individual interview battery used
in the present IE study as pre- and post-test. Since there
was a sex differential on these measures, separate mental
ages were calculated f or boys and girls: BoyE, 2B - 10/11;
2B/3A - 13/2; Girls, 2B - 11/8; 2B/3A - 14/8. This gave two
virtually linear plots for mental age against Piagetian
level, and the following regression equations were then used
for the mapping of Piagetian level on the interview battery
onto Nental Age :
For Girls, NA = 31.07 x Level + 18.86 months
For Boys, MA = 25.59 x Level + 29.82 months
The production of separate mental age estimates for boys
and girls is not meant to pre-judge the issue of whether boys
or girls show greater relative maturity in Piagetian terms.
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For a formal operational task, Pendulum, girls and boys show
almost identical mental ages. But for the purposes of a pre-
arid post-test, where the most important criterion is an




enclix /4A : The pre-test Piaetian, p sychome±ric arid
-r	 tt1hru:l.ts	 1	 1	 ii lj+*1 I
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't' test results on Pjaetian. psychometric and achievement measures.
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* See table below for the subtests	 ' 1 JL
PRE-TEST RESULTS : Experimental vs. Control















	 0.87	 us	 0.36
Perception (P)












Rate (R)	 0.47	 us	 0.19
NP Mathematics attainment 	 0.53	 us	 0.21
Richmond test of basic skills
Map reading (WI)
	 1.11	 us	 0.45
Reading raohs and tables (W2)	 o.5&	us	 0.23
* Difference between the means of the two groups (Standard deviations)
A negative result means that the experimental group starts from a
lower position.
•(N=i 2, with I Odf).
	 _______
293
Appendix 4B:	 st raw data for the Piagetian 	 ,













































The Piagetian Level is determined by the number of items
which the subject successfuly completed, see Figure 1 over-
leaf, using the 2/3 sucress criterion outlined in Appendix 3B.
The Piagetian Level is converted into a Mental Age score
using the regression equations provided in Appendix 3C.












APPENDIX 4B : PRE-TEST RAW DATA









Vw Vp	 S	 Rw RI P	 N
(/36) (/37) (/27) (/27) (/27) (Iso) (/52)
26	 24	 14	 15	 18	 33	 36
11.06 11.10 9.02 9.02 10.02 13.00 10.10
72% 65% 52% 56% 67% 66% 69%
Neil F.	 24	 25	 20	 16	 21	 35	 27
22.10.69	 11.00 12.00 11.06 9.06 11.08 13.06 9.06
67% 68% 74% 59% 78% 70% 52%
Paul G.	 20	 21	 12	 13	 13	 39	 27
15.4.70	 10.04 10.10 8.00 8.08 7.08 14+ 9.06
56% 57% 44% 48% 48% 78% 52%
Craig J.	 22	 25	 25	 17	 21	 35	 30
19.8.70	 10.08 12.00 14.00 9.10 11.08 13.06 9.10






18	 22	 45	 24
10.04 12.02 14^ 9.02



















JasonG.	 22	 28	 10	 12	 15	 21	 9
4.8.70	 10.08 13.00 6.10 806 8.08 9.10 8.00
61% 76% 37% 44% 56% 42% 17%
Michael K.
	 21	 28	 21	 20	 24	 44	 28
10.7.70	 10.06 13.00 12.00 11.04 13.02 14^ 9.06
58% 76% 78% 74% 89% 88% 54%
Pamela M.
	 15	 18	 10	 14	 16	 25	 33
31.12.69
	 9.08 9.10 6.10 9.00 9.02 11.00 10.04
42% 49% 37% 52% 59% 50% 63%
Alan N.	 24	 24	 14	 19	 19	 33	 26
28.12.69
	
11.00 11.10 9.02 10.10 10.08 13.00 9.04
67% 65% 52% 70% 70% 66% 50%
Marc S.
	 24	 27	 16	 15	 13	 31	 31
27.3.70	 11.00 12.08 10.00 902 7.08 12.06 10.00
67% 73% 59% 56% 48% 62% 60%
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Pre-test raw data
NEALE analysis of reading (Experimental & controlj
Tested October 1982






































































































NFER Mathematics Attainment .4 B. or Cl (Experimental & Control)
Tested October 1982
Results in terms of raw scores and mental ages.
* Test .4(142) Test B(/42) Test C1(50) Mental
Experimental
Philip D.	 23	 15	 8.07
































*Mathematics attainment tests A. B. or Cl. were given in
accordance with the class teacher's estimation of ptpil ability
In cases of doubt, the adjacent tests were given and both raw
scores were recorded. This allows for post-test improvements
to show up in cases where the ceiling on the pre-test has been
reached.
Unfortunately the NFER tests are not continuous, so that
is possible to score above the ceiling on test A (8.06) but
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below the threshold on test B (8.00).
The mental age relating to a given raw score is obtained
from_the tables of norms in the NFER manuals of instruction,
(NnK 1978). For tests B and Cl the third year norms have been
used. A function of these, log(p/(l0O-p)), where p is the
percentage of correct answers, is plotted on the graph overleaf
for the mental age corresponding to standardised scores of 100.
These lines have been extrapolated so that the scores relating
to mental ages outside the ranges given in the manual. may be
read from the graph. Where adj acent tests have been given the




Richmond test of basic skills (Experimental & Control)
Tested October 1982
Subtest :	 W1(/27) W2(/20)
Experimental
Philip D.	 12
Neil F.	 6	 10
PaulG.	 10	 II
Craig J.	 12	 10
Terry M.	 10	 15
Martin T.	 15	 9
Control
SeanC.	 12	 5
Jason G.	 9	 5
Michael K.	 13	 16
Pamela N.	 6	 12
AlanN.	 9	 8
MarcS.	 3	 16
WI is a test of map reading ability.
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Table 2 (Appendix 4c)
Pre-test raw data
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Appendix LiC Table 3	
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Pre-test raw data.





• Aspects of performance
Egocentric	 Logic.	 Impulsivity error






















3 12 9 18 3 11 10 17 8 3 13 19
117629 11103 132928
9 8 7 26 106 8 26 103 11
6 144 26 10104 Q 8 5 1121
1482	 15451428Q
9 150	 8 6 1022 113 1025
7 11 6	 6 12 6 24 112 11
214818 311101722206
4 1010j	 4 7 13
	
9 4 11
10 8 6 28 10 6 8 26 13 1 10 27
9 123 Q 7 9 8	 4 2 1810
*Total score: The frequency of the observed pattern of
response multiplied by the weighting. (The lower the total
score the higher the quality of response).
£ = Good use of cognitive function
= Adequate use
'= Evidence for deficient cognitive function
= Examiner supplied the answer
— = No deficient functioning observed.
1) The response patterns are taken from the recording schedules.
Appendix 4C (Pre-test rax data for the LPAD Variations)
Figure 1 : Fre quency analysis of response patterns with referer
to ihe Egocentric communication I Language aspect of
performance. (Experimental & Control)
(e) PW1.IP	 (E) NEIL	 CE) PUL












a.	 P	 4.	 0	 P	 A
0------ 0--- 0--- 0






10	 *0	 *0	 40
1	 5	 5	 5
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Cc) rT*icH1.
	
(c') PPd(*5L q	 Cc')	 (e')
Is	 '5	 I;	 15
*0	 *0 -- *0 —	10
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Appendix 4C (Pre-test raw data for the LPAD Variations) 	 305
Figure 2 : Frequency analysis of response patterns with reference
to the Logic / Sufficient evidence aspect of performance.
(Experimental & Control)
(E') P$IUP	 CE.') t4EIL	 () PAUL	 (F.) CRt%G
$5	 IS	 $5	 iS
to —	 *0	 — $0 —	 *0-
S S	 -	 -___
a ____-
0 0
P A	 P A G	 P A &




15	 IS —	 IS	 *5




(c) mLC144L	 (c) PAmELA	 (C) A.AW	 (C) fflAP.c
Ic	 15	 15	 15
10	 — to	 10—	 *0
5	 5	 S	 s
L±.!-.	 __±_!_ Ø_._±.!....
This is recorded on the schedules :
Poor Adequate Good






Appendix 4C (Pre-test raw data for the LPAD Variations)
Figure 3: Frequency analysis of response patterns with refe
to the Impulsivity / Two sources of information a
of performance. (Experimental & Control)
CE) NEIL	 CE) PAUL
'5	 15	 Ic	 I3
I0	 10	 10	 10
S	 5	 5— -	 S
ö
O ___._.±_	 !___!
-	 -- . —40	 40	 —
S	 5	 S	 S
P A G	 P A G	 P A G0—.-—__ 0---- 0------ 0
(c> t1'ICWEL
2.0	
— 3.0	 2.0(g;) p mELR	 (C) fLAN
15	 6	 IS	 15
__	
- -10	 --10	 — 10
S	 g	 5.	 5
o P I A	 _______	 G1 _!.I±_.
From the recording schedules	 Poor Adequate Good
mpulsivity rltderr9rs
	 -.	 ,/	 -
-	 A
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Appendix 4C Table 4
(Pre-test raw data)




H H i-I .1-I S4 +,	 0 C	 0
r1	 r	 i	 (0	 S-	 (0	 U)	 0	 (0	 ..) CO S-i a) CO	 a) CO i-$ (OH (0
Z	 0 F-' Z U)
Problem definition	 2 - I I - - I
Relevant cues	 1 2 1 1 2 4 2 2 1 1 2 2
Impulsivity	 3 2 2 2	 3 3 4 - 3 1 1
'checking'	 1 i	 6	 3 -. i 3	 -
Blurred perception 1 2 - - 1 7 4 5 - 3 2 1
Precision and	 2 1 2 1 1 9 3 2 1 3 4 -
accuracy
Attention to	 2 1 4 1 - 9 3 2 -	 6 1
sequence
Trial and error 	 --------- - - - - -
Blocking	 I I	 I I - 10 3 4 - 2 5 1
Hypothetical	 1 2 3 1 2 15 7 6 1 4 7 1
thinking
Interiorization 	 1 2 - - 1 3 4 1 - 1 2 -
Episodic grasp
	 - 1 2 - - 6 - 3 1 2 4
of reality
Visual transport - - 2 - - 2 - - - 2 1 -
'checking' occurs when the subject prevents his own impulsive
response.
The data is in terms of the frequency of observed deficient
functioning on the 20 training items.
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Appendix 4c Table 5
(Pre-test raw data)
dence for 'deficient' co gnitive functioning




p1 	 G)	 c$
.1-4	 b()	 l.r4	 c	 H
H H H rl $i -P	 0	 (I)	 0
r1	 .rl	 i	 US	 (j	 U]	 C)	 US
.d	 w	 US	 (1)	 ci	 (U	 CO	 '-1	 CO H	 aS
I:]4	 Z P	 C.) E-	 Z	 C/)
• 17 12 12 20 17 3 9 9 20 12 6 17
Problem definition -------------
Relevant cues
	 4	 I	 I	 2	 2
Impulsivity	 6 2 3
	
3 1 1	 3 2	 3	 -
'checking'	 2	 2 3 2 1 1 3 2	 -
Blurred perception 1 4 2	 I I
	 2	 I
Precision and	 6 3 3 8 7 1	 4 6 2 2 6
accuracy
Attention to	 3 3 4	 2	 1 4 1 2 2 1
sequence
Trial and error	 3 1 1 -
Blocking	 26-1 1223 18
Hypothetical	 4 4 4 5 4 1 1 4 4 4 3 6
thinking
Interiorization	 3 3 - - - -. I I I I - 2
Episodic grasp
	
2 - 1 2 1 1 1 2 - I - 4
of reality
Visual transport - I I - - - - - - 1 - -
'checking' occurs when the subject prevents his own impulsive
response
The data is given in terms of the frequency of observed deficient
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Appendix 4C : Figure 8
Decision criteria for establishing the level of unassisted
success and the points of moderate and substantial mediation
on the RSDT test items.
Unassisted success
This refers to the number of items solved successively
without assistance prior to any mediation offered by the
examiner. These scc>res are taken from the raw mediation
scores, (See Appendix 4C, Table 6).
If the subject is able to solve at least three add-
itional items without assistance, after the first interv-
ention by the examiner, then these items can be added to
the unassisted total.
Moderate mediation
Moderate mediation refers to the ordinal number of
the test item where an average of level 3 assistance,
frpm the 10 point inediational hierarchy scale,was first
given. These figures can be read from a graph which plots
a 'running mean' of the amount of mediation offered on
three successive items, (See Figure 7, Appendix 4C, for
examples).
If the running mean mediation subsequently drops
below level three, for a larger number of items than
were recorded above it, then moderate mediation is taken
as the second point where level three assistance was re-
quired.
Substantial mediation
Isthepoint where the subject needs an average of level
seven assistance or above. (See Figure 7, Appendix 4c).
If the mediation level subsequently drops below level
seven then substantial mediation is taken as the second
point where level seven assistance was required. For un-











































































































































































































The Piagetian level is determined by the number of items
which the subject successfuly completed, using the 2/3
success criterion outlined in Appendix3B .The actual Items
which the pupils attempted have been reported for both pre-
and post-test in Figure 1,Appendix 4B.
The Piagetian Level is converted into a Mental Age score
using the regression equations provided in Appendix 3C.
26	 18	 11	 14






23	 29	 9	 10
10.10 13.04 6.04 8.02
64%
	 78% 33% 37%
32	 30	 21	 22




23	 23	 13	 hi
10.10 11.06 8.08 9.00
64% 62% 48% 52%
26	 25	 13	 18




32	 28	 21	 16











































Thurstone PMA (Experimental & Control)
Tested May 1984
Vw	 V	 S	 Rw	 P	 N




























































































































































































NFER Mathematics Attainment A. B. or Cl (Experimental & Control
Tested Nay 1984
Results in terms o raw scores and mental ages.



























* The mental age scores have been obtained in exactly the
same way as on the pre-test, refer to Appendix 4B.
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Post-test raw data






Philip D.	 16	 9
Neil F.	 18	 17













Michael K.	 22	 18
Pamela M.	 13	 10
AlanN.	 9	 9
MarcS.	 13	 14
WI is a test of map reading ability.





































Appendix 6 : Post-test raw data for the LPAD tests
Table I

















(1) (2)	 gain (1)
*y m
8.01 9.03 1.02 3
9.06 11.00 1.06 8
8.03 9.04 1.01 3
14.06 14.06 Q 66
9.00 13.05 4.05 6
8.05 10.00 1.05 5
8.06 10.00 1.06 5
8.00 9.08 1.08 3
1301 14.06 1.05 40
8.03 10.00 1.09 2
9.08 12.00 2.04 10
8.00 8.02 .02 2
* years and months
(1)first administration of Raven's matrices
(2)second administration of the matrices, given alter assistancc
on the LPAD Variations.
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Appendix 6 (Post-test raw data)













Egocentric	 Logic.	 Impulsivity error
communication. /Sufficient / 2 Sources of
/Language.	 evidence.	 information.
-	 I	 "-I/ -
v'AA	 EyAv'I	 A
2 1 0 *	 2 1 0 T 211 0 T
3 14720	 671119841220
3 1011	 4713j641416
3 13 8 j	 7 10 7 24 13 . 1 10 27










109 20	 88824111 12
98	 810626511811
155	 4 146	 3 3 18 2
1) The response patterns are taken from the recording schedules.
*T Total score: The frequency of the observed pattern of response
multiplied by the weighting. (The lower the total score the
higher the quality of response).
A= Good use of cognitive function
= Adequate use
i= Evidence for deficient cognitive function
= Examiner supplied the answer
:'::::;i1.::.;.i :.: 11:	 ;:;:rTI1:	 4:..i--
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Appendix 6 (post-teat raw-data)
able 4Pr: Evidence of 'deficient' cognitive functioning on the LPAD Variations for individuals






















































13	 4	 13 5
3	 3	 4	 4	 9	 5	 56	 2	 3	 2	 -5	 4	 11
•_ 9	 4	 5	 6	 2	 3
O	 0	 0	 0	 0	 0	 0
2	 3	 1	 0	 1	 1	 1
3	 7	 6	 2	 1	 2	 31	 1	 0	 3	 0	 0	 1
o	 3	 1	 0	 3	 0	 2
2	 5	 7	 1	 4	 0	 2
15	 17 18	 22	 13	 19 212._ 7	 6	 2	 11	 5	 3
5	 6	 6	 8	 6	 8	 8
•_ 2	 2	 0	 2	 0	 0
O	 0	 1	 0	 2	 0	 0
1	 12	 0	 0	 4	 0	 0
Logic	 * 18	 20 15	 22 21
(24)	 V 6	 4	 9	 2	 3
Egocentric	 v	 0	 0	 0	 0( 24 )	 _________________________
Evidence	 Li 11	 13 9
	
18 19
V 10	 8	 12	 5	 4
(24)	 3	 3	 3	 1	 1
Language	 A 7	 11 8	 14 13
A9	 6 8	 8	 3
' 5	 4	 5	 1	 7
(24)	 3	 3	 3	 1	 1
A = Good use of cognitive function
= Adequate use
,= Evidence for deficient cognitive function
E= Examiner supplied the answer
15	 17 16	 21	 16	 16 21
9	 7	 8	 3	 8	 8	 3
1	 1	 0	 0	 0	 0	 0
7	 14 5	 13	 8	 6	 611	 5	 13	 9	 11	 11	 146	 5	 6	 2	 5	 7	 4
4	 10 7
	 9	 9	 8	 5
11	 6	 9	 8	 8	 7	 9
3	 3	 2	 5	 2	 2	 66	 5	 6	 2	 5	 7	 4
(24) Total number of questions; frequency data
indicates the number of questions, out of 24,
on which there was evidence recorded about
the cognitive functions.
(8) Data specifically refering to the eight questio
where the subject was asked to predict the
solutions of the matrix problems.
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measures oi moalIlaDlJJ.. -c\r xor inaiv
(kOSt DLLflUS pre
Unassisted Moderate Substantial Difference
success	 mediation mediation	 7-3





Neil	 1	 5.25	 7	 1.75
Paul	 0	 0.75	 2.75	 1.5
Craig	 5	 9.75	 0.5	 -9.25
Terry	 3	 3	 0	 -3
Martin	 2	 1	 3.25	 2.25
control
Sean	 -1	 0	 0.75	 0.75
Jason	 3	 8.25	 3	 -5.25
Michael	 3	 *	 *	 *
Pamela	 0	 -1	 6.25
	
7.25
Alan	 3	 3.25	 5	 1.75
Marc	 0	 0.75	 3.5	 •	 2.75
A negative score on the number of items successfully completed with
moderate and substantial help( and the difference between the two)
means that the subject made less gains as a result of assistance
on the post-test than was made on the pre-test.
*Since Michael's post-test scores reached the 'ceiling' the
difference between the number of items 'completed'. at pre and
post-test could not be calculated. However, he obtained three
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o000 c:
00 0









0	 •	 Q)	 C)





































'rI	 d	 ;s	 a
.c	 w	 G)	 ci
4 Z c' U El
Problem definition 0 O 0 0 0 1
Relevant cues	 0 0 2 0 0 4
Impulsivity	 1 0 2 0 1 1
'checking'	 0 2 0 0 2 1
Blurred perception 0 0 2 0 0 2
Precision and	 3 0 2 0 0 6
accuracy
Attention to	 3 1 3 0 1 4
sequence
Trial and error	 0 0 0 0 0 0
Blocking	 1 0 1 0 1 5
Hypothetical	 3 0 3 0 1 6
thinking
Interiorization	 0 0 2 0 0 1
Episodic grasp	 0 0 1 0 0 3
of reality
Visual transport 1 0 0 0 0 0
'checking' occurs when the subject prevents his own impulsive
response.
The data is in terms of the frequency of observed deficient



























Table 9 : Evidence for 'deficient' cognitive functioning on the
test page of the Representatona1 Stencil Desi gn Test





"-I	 bO	 SI	 H
H	 H	 r1	 .i •P	 0	 SI	 0	 C)
17 20 17 20 17 9 9 17 20 17 12 17
0 0 0	 0 0 0 0 0
	 0 0 0 0
0 0 1	 0 0 0 1 0+3 0 0 0+1 0
3 1+1 1+2 1	 0 0+1 2 0+4 1	 1+1 0+2 0
1	 0+3 1+2 1	 2 0+1 1	 1	 2 0 0 3
1 0+10	 1	 1 0 1 0	 0 0 0+10
3 3+6 1+3 5 6 0+4 1 2-i-S 3 3+3 0+3 7
5 0+4 4+3 0 1	 0+5 0 1+2 1	 1+2 0-i-4 0
) 0 0	 0 00 0 0	 0 00 0
'5 0+2 5+3 2 2 0+4 2 1+6 0 3+2 0+3 4
5 0+5 3+4 3 4 0+3 2 1+5 0 2+3 0+4 5
I 03 1 00+200+100+100
) 0+1 1+3 0 1 0+2 0 1+4 0 1+2 0+2 0
I 0 Q
	
0 0 0 0 0
	
0 0 0+10
'checking' occurs when the subject prevents his own impulsive
response.
The data is given in terms of the frequency of observed deficient
functioning up to the item on which the test was terminated.
Where additional figures are given Ci-) these refer to the frequency
.of observed defiôient functioning for items that had not been
attempted on the pre-test.
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Appendix 7 : Statistical tests conducted on the LPAD Variations
(1) he difference between the 'mean differences' for the impr
ents in the use of the cognitive functions by experirnenta
nd control subiects
In order to carry out a Scheffé' or a Newman-Keuls test to find
out whether the. sub-test(cognitive functions) differences should
be regarded as different, or only as small-sample variations around
a common mean, it is first necessary to carry out a two-factor
analysis of variance with repeated measures (Winer p.305-310).
Since the test column variances are well outside the F-test for
homogeneity, (Appendix 6,Table 4B), each sub-test set of scores
for experimental and control subjects were first converted-to
standard scores to equalise the variances between the columns.
Although this procedure has eliminated the large differences
between the sub-tests, it still allows an estimate to be made of
the Mean Square of sub-test.x subjects within group-. The














13.90	 1	 13.90 5.56 (4.96 for
	
25.02	 10	 2.50	 p. = .05)
0
	
7.53 12	 0.63 0.78
96.46 120	 0.80
The standard error of the means within the 'tests' factor is
given by:
(MSerror / 2 x 6) = (0.80 / 2 x 6)
However, here we wish to test the differences between the
experimental and control group means so byMcNemar,p.116, the
required standard error of differences is:
(0.80 + 0.80 )
	
= 0.365.2x6	 2x€
For use of the Scheff( test we need compute (Mcnemar p.324)
K = (12 x F os(12,60)) = (12 X 1.92)	 4.8
332The difference, D, between one mean and the mean of all tl]e other
mean di.ferences / standard error of th difference needs to
excd this value to be considered as •ignificant1y different
from the other parts of the test.
The largest mean difference, •b12 (I ufficient evidencd) is 1.40;
the mean of all the others is 0.53.
Hence D / 5e = 1.4 - 0.53/ 0 .365 = 2.38.
The smallest mean difference is -0.16 with a mean of all the others
of 0.66.
Hence D / 8e = 0.66 -(-0.16) / 0.365 = 2.52•
Therefore the Scheff test suggests that all the mean differences
should be considered as variations around a common mean.
As a check the more powerful Newman-Keuls test,( which has
the same critical value, 4.8, for testing the differences between
the means having the largest difference between each other as the
Scheffi),gives f or the difference between the largest and
smalletst mean differences :
1.40 -(-0.16)/ 0.365 = 1.56 / 0.365 =
Thus both of these tests recommend that the sub-test mean
differences are simply averaged to obtain an estimate of the
experimental / control mean differences which have already been






























AppendIx 7 (2) : The reliability of the LP.AD Variations test
During the clinical interview which forms this part of the
LPAD testing 13 cognitive functions are observed by the admin-
istrator; in the form of either adequate or inadequate usage
of the functions on the part of the subject. These observations
can be regarded as a 13 sub-test battery.
The internal consistency can be computed by analysis of variance.













- 13.11 = 0.67
39.6
For the post-test, separate estimates were calculated for
























rtt = 234 - 812 = 0.65
23.4 -
3314
control ANOVA cont. (Appendix 7,2)
Appendix 7 (3) :





















rdd = 60 - 16.27 = 0.73	 -
60
(The reliability of the difference scores was computed directly
from the values given in Table 4B, Appendix 6).
The corresponding reliability of the difference scores for
the control group was calculated directly from the pre- and
post-test variances, correlation and pre- and post-test
reliabilities (McNemar, p.174).
This gave :	 rdd = 486.3(1 - 0.67) i- 303 (1 - 0.65)486.3 + 303- 2 x 0.57 xJ33x44863
= 0.24
